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OMNE MEUM. NIHIL MEUM 


PREFACE TO THE SECOND EDITION 


Ai/rnoucwi only a very few months have j)assed since the 
imblication of the first edition of this work I have found it neces- 
sary to make a lar^e number of additions to the text and to the 
illustrations; some revision has been desirable; and two of the 
chapters have been entirely rewritten. 

The reception the book has met with has exceeded my most 
ho])eful anticipations. I have interpreted it to mean that a 
work of this kind was needed, and it has com])elled me to put 
forth my utmost endeavour to render the book of service to those 
engajj^ed in the ])raetice of surgery. 

J desire especially to acknowledge the hel]) which I have 
deri\'ed from the work of three surgeons whose contributions to 
the ]itc‘rature of [il)dominrd surgery arc of the vciy highest 
im])ortanee. 1 refer to Dr. W. J. Mayo, Dr. J. B. Mur]diy, and 
to my former colleague, Mr. Mayo Robson. The mention of 
their names in the following pages, frequent though it l)e, is inade- 
(juate to exin'css the manifold advantages I ha\’e derived from 
a study of. their work or from the privilege of watching their 
] practice. 

The new illustrations have been drawn for me by Miss lithel 
M. Wright. I am indebted to Mr. Rupert 13ucknall for four 
illustrations and to Dr. Campbell Thomson for one. 

B. G. A. Moyxihax 

75 , ipo 6 




PREFACE 


In this volume I have included only those operations which 
are common to the two sexes. No gynaecological operations are 
described. 

The surgery of organs, such as the kidney and the bladder, 
which is partly intraperitoneal and partly cxtraperitoneal, is 
not included, nor are the various operations for hernia. 

The operations described are those in general use, and all, 
or almost all, of them are those practised by myself. Some 
comment will doubtless be made on the fact that there is no 
detailed reference to any mechanical appliance, button or bobbin, 
for intestinal anastomosis. This omission is made deliberately, 
for I believe that the purpose of these mechanical aids has been 
served, and that their interest is now only historical. 

The illustrations are, with few exceptions, original, and have 
been drawn for me by Miss Ethel M. Wright. I desire to ex- 
press my thanks to her for her careful and successful work. 
In preparing the subjects for illustrations, and in the laborious 
task of reading proofs, I have received great help from Mr. 
W. Gough, F.R.C.S., and Mr. H. Upcott, P.R.C.S. 

I am greatly indebted to piy secretary. Miss A. M. Harrold, 
for help at all stages of the work. 

B. G. A. Moynihan 

33 Park Square, Leeds 
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ABDOMINAL OPERATIONS. 

SECTION I. 

GENERAL CONSIDERATIONS. 

CHAPTER I. 

THE BACTERIOLOGY OF THE STOMACH AND INTESTINES* 

Many of the i)roblems connected with the surgery of the 
stomach and intestines depend for their elucidation ui)on a 
knowledge of the l)acteriology of the alimentary canal. This 
subject is one in sore need of further investigation. 

Hillrotli in 1874 was the first to recognise that the intes- 
tinal contents of the newborn are always sterile, and that the 
yellow stools, coming a few hours or days after birth, arc the 
first intestinal discharges to contain micro-organisms. Popoff 
and otliers shewed that the a|)pearance of the bacteria in the 
motions dei)ended upon tlie time at which the first nourish- 
ment was taken. The exact origin of the Bacillus coh\ which 
is the constant inhabitant of the intestinal canal in man, has 
never been satisfactorily determined; but there can be little 
doubt that the infection takes place through the moutli, and 
that tlic‘ X'chicle is tlie food. It is to Escherich that we owe 
a recognition of the fact that the Bacillus coli is the charac- 
teristic organism of the human intestine, and that it remains 
an unvarying inhabitant throughout life. 

A bacterial invasion of the intestinal canal is not essential 
to the life or health of the individual. Experimental work, 
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l8 AHDOMINAL OPERATIONwS. 

which has been amply confirmed, lias shewn that life may be 
sustained in young animals whose food and whose surroundings 
are sterile. Xuttall and Thierfelder obtained a guinea-pig 
from its mother by Oesarean section, and jilaced it at once 
in a sterile chamber, supplied with sterile air, and fed it upon 
sterilized foods. At the enil of eight days the animal, which 
was thriving, was killed, and its intestinal contents found to 
be sterile. Le\*in investigated the bacterial conditions in the 
intestinal canals of animals, l)cars, seals, reindeer, etc., in Spitz- 
bergen, and found tliat, as a rule, the contents of the bowel 
were sterile. In the arctic regions, of course, tliere is a great 
scarcity of organisms both in the air and in water. 

Within the first few hours of life the intestinal contents 
cease to be sterile; organisms can always lie found. (.)f these 
organisms, two varieties are described the permanent and 
the transient. Tlic ]iermanent variety in man is the Hacillus 
coli; the transient includes any that are introduced into the 
intestinal canal by the food. It is obvious that, if any organ- 
ism whate\'er lie introduced deliberately into the stomach 
with the foc.)d, it will remain for a shorter or Icmger time an 
inhabitant of the alimentary canal. Hut, as Gillespie and 
Miller have shewn, when bacteria are introduced in this way 
there is a steady decrease in their numbers as digestion j)ro- 
ceeds, and in i)roportion to the increase in the acidity of tlie 
gastric contents. According to Miller, at the end of nine hours 
the stomach contains no organisms. In the duodenum the 
number of the bacteria is small; but, the further down in the 
intestine is the material from which the examination is made, 
the more numerous arc the organisms, until the ileoca'cal 
valve is reached. In the large intestine the bacteria are again 
few in number. Gilbert and Domenici have represented dia- 
grammatically the average bacterial xdrulence of the alimen- 
tary canal of dogs. 

Harvey Cushing has investigated the conditions in cases 
of intestinal fistula. In a case of jejunal fistula a glass of milk 
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could be entirely recovered within a few minutes of its inges- 
tion, with its bacteriological features practically unchanged. 
The importance of the physical characters of the food is there- 
fore considerable. If the ingesta be fluid, they are passed 
rapidly onwards into the duodenum, and are but little, if at 
all, altered by transit through the stomach. If the food be 
solid, it will remain, perhajis for hours, in the stomach, sub- 
ject throughout this time to the action of the gastric juice, 
and when passed into the duodenum it will have the number 


Nodfjerm 



1. — “GilluTt and Domcnici’s diagram slicwing the relative numl.)er of 
bacteria present in the contents of different parts of the alimentary tract. The 
dogs were killed three Imurs after a meal of bread and meat. Examination of 
the intestinal contents at this stage of digestion .slicwed an al)undance of or- 
ganisms in the stomach, a ])ronoiinced diminution in numl)er at the duodenum, 
followed by a gradual ri.se to tlie ileoctUcal valve, where bacteria flourish in 
till' greatest luxuriance. When the large intestine is reached there is a marked 
falling off in the number, with a slight rise })n.)]K.)rtionate to the distance from 
the cajcum ” (Harvey Cusliing). 


of its liacteria greatly reduced, ilacfadyen, quoted by Cush- 
ing, has shewn that the bacillus of anthrax, an organism easily 
killed by the gastric juice, cannot be recovered from the in- 
testine when taken after a full meal, but that when adminis- 
tered with a large amount of liquid on an empty stomach, 
its recovery from the lower bowel is easy. In one of Cushing’s 
cases, the Bacillus prodigiosus, an organism especially suscep- 
tible to the action of the gastric juice, could be easily recovered 
from a jejunal fistula after its ingestion with inoculated milk. 
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When the stomach has emptied itself of food, either fluid 
or solid, the mucous membrane is sterile; the small amount 
of material that can be scraped from the mucous surface con- 
tains no organisms. Marfan and Bernard have shewn that 
the same applied to the intestine: that when any part of the 
intestine has emptied itself of its contents, it becomes ami- 
crobic. In cases of artificial anus in man, the distal loop of 
the bowel, so long as it remains empty, is always found to be 
sterile. If from any reason the stomach is unable to empty 
itself satisfactorily, leaving always some food stagnant, the 
natural amicrobism can never be attained. Cushing writes:. 
“It is, I believe, dependent only upon interference with the 



Fig. 2. — Harvey Cushing’s diagram .shewing the relative niiinher of micro- 
organisms at different levels of a dog’s intestine after a prolonged fast. 


stomach’s power completely to exjx-l its contents that bacterial 
life may persist in its lumen. The same principle holds true 
for the duodenum, and it is not improbable that a similar ami- 
crobic state following digestion, with a canal comi)letely free 
from food and the accompanying bacteria, may be brought 
about as far down as a conflition of emptiness may be reached 
through fasting.” In a dog that had been star\'cfl for several 
days, the upper part of the intestine was f(3und sterile. The 
accompanying diagram which Cushing gives may be contrasted 
with that given by Gilbert. It will be seen that all that por- 
tion of the intestine which can be rendered empty is- b:^-this. 
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means alfjne rendered sterile also. Conversely in cases of 
acute or of chronic intestinal obstruction where the bowel 
has been unalile to empty itself for days or for weeks, the in- 
testinal contents are teeming with bacterial life; the Bacillus 
coli and streptococci arc often found in great numbers, and 
tlieir virulence is extreme. 

The conclusions which may be stated are as follows : 

1. Tlie stomach contains, immediately after a meal, a number 

of micro-organisms of different varieties, according to 
the nature of the food administered. 

2. If the food is given in a liquid form, it is rapidly passed on- 

wards into the intestine, and the bacterial forms are 
but slightly, if at all, affected. 

p If food is given in a .solid form, it remains longer in the stom- 
ach, and the number of bacteria contained therein under- 
goes a steady diminution until digestion is complete. 
The empty stomacli is then amicrobic. 

4. Tlie duodenum is often sterile; the number and virulence 

of the bacteria of the intestine increase in proportion 
to the distance from the duodenum, and attain their 
maximum at the ileocaical vahe. 

5. Tlie Bacillus coli commuitis is the characteristic organism 

of the human intestine; it is never absent after the 
first few days of life. 

6. The stomach and the upper part of the jejunum can be 

rendered sterile by administering only sterilized foods 
and by attention to the toilet of the mouth. In dogs, 
starvation for a few days leaves the upper part of the 
intestine empty and sterile. 

7. The stomach and intestine, when their contents have been 

discharged and they are empty, are sterile. If the 
emptying is prevented by obstruction at the pylorus, 
or in the intestine, the contents, dammed up behind 
the block, contain organisms whose number and whose 
virulence are greatly increased. 
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The importance of these facts from the surgical point of 
vnew is that they shew what is to be exjiected in cases of per- 
foration of the stomach or intestine, and they demonstrate 
the possibility of rendering sterile, for purjxjses of operation, 
the stomach and the upper part of the intestinal canal. For 
example, when peritonitis results from a perforation high in 
the intestine, the offending micro-organism is generally a strep- 
tococcus; when the perforation is low down in the intestine, 
the Bacillus coli is the most abundant or the only organism. 

It is to Dr. Harvey Cushing, of Baltimore, that we are 
indebted for calling the attention of surgeons to the possibil- 
ity of rendering the stomach and intestine sterile as a pre- 
paratory measure to operations. He wrote, in a very able 
paper from vv'hich I have quoted freely (vol. ix, “Johns Hop- 
kins Hospital Reports”) : 

“The procedure which we have employed is simple and 
mainly consists in an attempt to render amicrobic all ingesta. 
The mouth is rinsed with an antiseptic solution and the teeth 
are carefully brushed at intervals of a few hours, and with 
especial care before and after feeding. The stomach, if any 
chronic catarrh exists and micro-organisms in number are 
found present after a test-meal, is washed out carefully morn- 
ing and evening. Food is taken in small amounts and at com- 
paratively frequent intervals, from clean or, preferably, sterile 
vessels, and consists of boiled water, sterilized milk, beef-tea, 
albumin-water, and similar liquids. Patients with chronic 
gastritis have been seen to gain in weight under this regime. 
I^reliminary to the operation for from six to ten hours nothing 
is given by the mouth, rectal feeding being instituted if neces- 
sary.” 

Many drugs have been given in the hope that by their aid 
the intestinal contents could be rendered sterile. Among such 
are , 5 -naphthol, salol, iodoform and actol, to mention only a few. 
All have proved useless. Recently Adolph Hofmann (“Mitth. 
a. d. Grenzgebiet., ” 1906, Bd. 15, Heft 5, p. 596) has recorded 
a series of observations made upon the intestinal contents 
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(recovered from fistuloc, colotomy openings, and enterostomy 
openings) after the administration of isoform. This drug is 
administered in powder or in cai)sules, or in both together, 
the dose being 3 grammes, given in quantities of ^ gramme, within 
a period of two to twenty-four hours. The effect was remark- 
able and constant. The number of colonies that could be cul- 
tivated from the discharge was enormously reduced in all cases. 
The rapidity with which the effect ui)on the contents was pro- 
duced depended u])on the part of the alimentary canal from 
which cultures were taken. In cases of |)yloric disease the effect 
upon the stomach contents was noticed in a few minutes, if 
the drug was administered in powder. Isoform is supplied 
in powder and in capsules, hardened and unhardened, — the 
latter dissolve in about an hour and a half in the stomach, 
setting free the drug; the former pass into the intestine where 
they are dissolved in a variable and often uncertain time. In 
the intestine an undoubted effect is produced in thirty hours 
from the administration of the dose. Though 3 grammes 
is the usual dose, as much as 7 to 8 grammes have been given 
to the adult male without producing distress. The symptoms 
which come from an excessive dose, or from too frequently repeated 
doses, are loss of ai)i)etite, vomiting and a feeling of sickness. 



CHAPTER II. 


GENERAL REMARKS UPON THE PREPARATIONS NECES- 
SARY IN ABDOMINAL OPERATIONS, UPON THE 
CONDUCT OF THE OPERATION, AND UPON 
THE AFTER-TREATMENT OF THE 
PATIENT. 

Success in abdominal surgery, as in all the affairs of life, 
depends very largely upon the observance of details. In the 
careful examination of the patient, with reference both to the 
local and general conditions; in the strict preparation, for a 
few days before the operation, whenever possible; in neatness, 
rapidity, and thoughtful planning of the operation -in all these 
there lie the means and the secret of success. With few excep- 
tions, the same technique is desirable in all operations. I 
propose to describe the details which are carried out in my 
own operations, first, with reference to the surgeon, assistants, 
nurses, instruments, and dressings; and, secondly, with refer- 
ence to the patient. 

PREPARATIONS ADOPTED BY THE SURGEONS AND ASSISTANTS. 

It is most desirable — it is even more, it is absolutely necessary 
— that for the due observance of cleanliness during operations 
the surgeon should be properly clad. The garments which are 
suitable for daily wear arc surgically unclean and should be 
changed by all those who arc to be in immediate proximity to the 
area of operation. In former days the surgeon felt that he was 
adequately prepared for an operation when he had perfunctorily 
turned back the cuff of his coat, and in the illustrations of all the 
older works on surgery (borrowed and reproduced, it is sad to say, 
even up to the present) the surgeon’s cuffs and links are neatly 
depicted. The removal of the coat and the wearing of a special 
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coat — generally an old-fashioned and almost wom-out over- 
coat — was considered a striking improvement. Such a gar- 
ment was worn from day to day, and becoming more and more 
stifl'ened by freshly added splashes of blood, was as disreputa- 
ble and as greatly prized as the dilapidated gown of an under- 



Fig. 3. The surgeon prepared for operation wearing the spectacle mask. 

graduate. I can still recall the thrill of excitement and the 
murmur of amusement that greeted the appearance of the 
first white operation coat in my own hospital. To-day, however, 
the surgeon should be clad from head to foot in spotless steril- 
ised garments. A sterilised cap is worn, so that the heads of 
the surgeon and his assistant when they meet in sharp contact 
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over the abdominal wcnind shall not sc\ittcr hair and dirt broad- 
cast. A sterile coat is worn, sterile slce\'cs, and boiled rubber 
gloves. Sterilised or, at least, newly washed, white trousers 
and clean shoes, iireferably with rubber soles, are worn. IVe- 
jxared in this way, the surgeon is safe not to inflict a chance 
infection in any wound. All parts likely to be near the wound 
or to touch it are absolutely clean. 



Fig. 4. — Gauze mask. The gauze is sus])en{letl (jii hooks dependent from a 

spectacle frame. 

It is nf)t enough, though one can sec tlie i)ractiee every 
day, to wash the hands and perhaps the forearms anfl to be 
content with this. When instruments are lying on a towel 
during the performance of an operation, the surgeon may, in 
some manipulation, allow an unclean elbow or arm to rest for 
a few moments uprm an instrument, and presently employ 
that instrument again. The operator should be so prepared 
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that all his accessible surfaces are clothed with sterile gar- 
ments. Exactly the same rules apply to the assistants and 
the nurses. There should be no uncovered surfaces, whieh, 
by contact, are likely to cause infection. lixperimental work, 
am])]y confirmed, has shewn that particles of saliva are 
ejected during ordinary conversation to a considerable distance. 
The saliva contains organisms in profusion. According to one 
eminent bacteriologist it is in this respect “worse than the 
worst London sewage.” Unless the operator and his assistant, 
and all those nearly engaged in the operation, can jireservc 
absolute silence during an operation, they should wear gauze 
masks. I have had a sort of spectacle frame made for me to 
which the gauze is fixed. The frame is fixed, by bent sides, 
behind the ears, so that there is no fear of the gauze slipping 
or l:)ecoming displaced during an operation. It is the custom 
among the unenlightened to scoff at the necessary precautions 
taken by those who practise asejitic surgery; the meaning of 
the word “aseptic” is forgotten. The thoughtful enthusiast 
may console himself with the reflection that in every race there 
must be some who lag behind. The laggards, moreover, are 
generally those who are “quite satisfied with their results;” 
a testimony not, as it is intended to be, to their results, but 
rather to the ease of their satisfation. 

Hands. -Tlie ]:)reparation of the hands should be the same 
whether glo\'es are worn or not. It is almost impossible to 
over-emphasise tlie importance of thorough cleansing of the 
hands and nails. The literature on this one subject alone would 
reciuire almost a lifetime for the reading, but the conclusions 
of all inx’cstigators are unanimous in stating that an assured 
and absolute sterilisation of the hands is impossible to obtain. 
But there can be no question that a sufficiently near approach 
to perfection can be attained by the exercise of the greatest 
care. Professor Kocher, for example, whose results are at 
the least the equal of any, operates with bare hands. But 
of the care taken by him to ensure cleanliness, all those who 
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have seen him work, or who have read his book, will realise. 
It could, I think, be successfully argued that of all the details 
in the preparation for an operatu)n none equals that of the 
cleansing of the surgeon’s hands. 

The preparation begins with a thorough washing in soap 
and hot water. When the hands and arms are socially clean, 
a nail-brush or, what is perhaps better, some squares of sterile 
gauze or butter-muslin, may be taken and a thorough scrub- 
bing of the hands, fingers, and nails especially, is begun. Each 
finger and each nail must be separately scrubbed, and frequent 
rinsing, in water as hot as can be borne, is necessary. If pos- 
sible. running water should be used, but, failing that, a series 
of basins will do equally well. After prolonged washing in 
one basin, a second is used, and a third, and finally a fourth. 
Each basin and the water which it contains should be steril- 
ised. It is of no advantage to have sterile running water 
if the basin into which it runs is a fixed basin, which cannot 
be rendered sterile; nor is it possible to ha\'e water remain 
sterile if the basin which it fills is fixed, as in the ordinary 
lavator)'. Either the water must be running continuously 
and allowed to flow over and away from the hands and arms, 
or the basin and its contained water must each be easily steril- 
isable. The washing must be carried out reganlless of time. 
After at least fifteen minutes of soaj) and water, the hands 
and nails may be scrubbed with sterile gauze, which is worked 
into all the crevices and cracks which exist on every hand 
and finger. After this, some antiseptic application is necessary. 
The best is alcohol in some form or another. A solution of 
6o to 70 i)er cent, of alcohol to the extent of two or four 
ounces may be poured over the hands, rubbed well over, and 
wiped off with a sterile towel, or the hands may be soaked for 
a few minutes in a solution of spirit and biniodide of mercury. 
Instead of alcohol a watery solution of biniodide of mercury 
I : 2000 with potassium iodide may be used, and the hands, 
forearms, and elbows allowed t() soak therein for at least five 
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minutes by the clock. The great disadvantage of all antiseptic 
preparations for the hands is the undoubted tendency that they 
have to cause roughness. This rough and coarse condition of 
the skin makes any cleansing very much more tedious and any 
reasonable sterilisation very difficult of attainment. ' In these 
matters the jiersonal idiosyncrasy of the surgeon counts for 
much. Some operators can bear mercury compounds, others 
are immune to the irritation of carbolic, but all, so far as I 
can judge, can bear to use alcohol preparations better than 
any other antiseptic agent. My own practice is to wash thor- 
oughly in the way I have described, with soap and hot water, 
to use gauze friction, to steep for a few minutes in i : 2000 
biniodide, then to have a wash over with 65 per cent, alcohol, 
and finally to rinse well in sterile salt solution. 

Gloves. —It is now my invariable practice to use rubber 
gloves during operations. At the first I found some difficulty 
in working in them, and I felt clumsy and inapt. That was 
the fault of the gloves, and of my want of knowledge of the 
proper method of putting them on. 

I now use No. 7 or 7 J light or medium rubber gloves. They 
are a size smaller than my ordinary glove, and therefore fit 
fairly tight. After being boiled for twenty minutes they are 
put on in the following way: The opening in the glove is held 
stretched wide by two fingers and the glove is filled, by a move- 
ment of “scooping,” with sterile salt solution which fills the 
basin in which the gloves lie. When the glove is nearly filled 
with water it is held in one hand while the other hand gently 
wriggles into it. As the hand enters, water escapes until the 
fingers have reached to within about an inch of the tip. The 
cull ’of the glove is turned backwards and the glove is held 
from the inside. It is only after the sterile sleeves have been 
put on that the cuff is turned over on to the forearm. Then 
the other glove is filled and put on in exactly the same way. 
The further pulling on of the gloves is impossible, but they 
may be made to go on by rapidly stroking the glove from the 
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fingers to the wrist with dry sterile gauze. The glove when 
fully on should fit quite tight, but should not be so tight as 
to hamper the movements of the hand. The outside of the 
glove should never be tcmched with the opposite hand, which, 
though scnipulously prepared, should be considered, as it doubt- 
less is, capable of infecting the glove if friction be used. (Sec 
Kocher's “Operative Surgery,^ second English edition.) 

During an operati(^n the glove-covered hand is rinsed in 
sterile salt solution as s<^on as soiled. As a rule, it is easier 
to work with a glove which is wet than with one which is dry, 
for when dry, the glo\'es are apt to stick to instruments, liga- 
tures, and swabs. .V frequent rinsing in a sterilised solution 
is therefore necessary. Xo antiseptic solution is ever used, 
and none is permitted to touch the peritoneum. Tliere is 
abundant experimental evidence to shew that the delicate 
])critoneum is seriously damaged by contact with antiseptic 
solutions, and that its })ower of absorption is thereby decided!;/ 
lessened. 

During an oiieration a glove may be ])ricked or torn 1\\’ 
a needle or other sliarj) instrument. This is more likely to 
happen when the operator is unused to glox'es; as he becomes 
more accustomed to them and has cultivated a slightly altered 
tactile sense, he will find that an injury to a glove is rarely 
caused. If the i)rick l)e on a finger, a finger-stall or a finger 
cut from another glo\’e which has been [martially spoilt, must 
be used to cover the damage. This should be done at once, 
for if the glove has been worn even for a few minutes, tlie liand 
will be septic. The sweat-glands and the deeper ]X)rtions of 
the skin will have emptied their organisms on to the surface 
of the hand. If a rent be made in the hand of the glove, a 
fresh glove must be put on at once. It is, therefore, always 
necessary to have a reserve jiair of gloves, for the surgeon and 
for his assistant, and several glove-fingers. 

At the first using of the gloves the operator will doubtless 
feel that the fingers are clumsy, and that it is difficult to get 
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a proper grip of any structure. A little practice, however, will 
soon overcome all these initial clilliculties. If a flat gauze 
swab be used on the gloved hand, it will be found that a better 
hold is thereby olitained than is possible with the bare hand. 
A pattern of glove has recently been sold in which the surface 
of the rubber is roughened by the impress of innumerable fine 
pits. In use, however, I have not found any advantage from 
this. 

After the surgeon has become thoroughly accustomed to 
the wearing of the glo\’es, he will probably find that he can 
work quite as well with medium as with thin gloves. 

Assistants. -Tlie remarks made as to the jireparation of 
the surgeon ai)])ly also to his assistant. As a rule, only one 
assistant is necessary or desirable. Indeed, many operations — 
such, for e.xample, as gastro-enterostomy— can be done with- 
out any assistance. A good, well-trained assistant is, how- 
ever, a great help. More assistants than one are rarely, if 
ever, necessary, and each one is an additional potential source 
of infection. The fewer persons engaged in an operation, the 
fewer arc tlie clianccs of infection. The nurse or nurses imme- 
diately engaged in the operation are instructed to prepare 
in the same manner as tlie surgeon. A white, sterilised dress 
or o\ erall is worn, tlie hair is co\’ered with a sterile cap, and 
clean, white rul:)ber shoes are worn. If a nurse helps in the 
operation by handing swabs or sponges, or by cutting liga- 
tures, threading needles, or the like, she should prepare her 
hands as does tlie surgeon, and sliould wear rubber gloves. 
In these circumstances, she becomes an adilitional assistant, 
and if the same nurse be employed over a series of months 
or years, she will soon become ex]K'rt in her work and scrupu- 
lous in the preparation for it. 

Swabs. - Swabs are employed for all oix?rations. I ha\e 
ceased to use marine sponges for several years; they are more 
difficult and more tedious to prepare and are not so trust- 
worthy. The large, flat sponge certainly answered its purpose — 
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the protection and coverinjj of the viscera— rather better than 
any flat swab I have used, but the dilTerence is only slight 
and is more than comixjnsated, for in my opinion, by the 
greater sense of security that one has in regard to the sterility 
of a gauze swab. 

Swabs are matle entirely of gauze or butter-muslin. I 
prefer the latter. The swabs are of various sizes from three 
inches square to six inches square, and are made by folding 
over, two or three times, a large square of gauze. The frayed 
ends of the gauze are tucked in, so that no loose filaments are 
left on the wound when the swab is used. 

The large flat swal)s are made of several layers of muslin, 
and are quilted at the edge in order to prevent fraying. At 
the comer of each, a piece of tape eighteen inches in length 
is stitched. The whole of the gauze square can be introduced 
and the tape left hanging from the wound, a clip being fastened 
on the end. This method is the most satisfactory of all, for, 
if no tape be affixed, the sponge or swab must be ke])t in sight, 
or a portion of it must project from the wound, and the s])ace 
in which tlic surgeon has to work is thereby greatly narrowed. 

The small swabs arc put up, for sterilising purposes, in 
packages of two dozen, the large ones in i)ackages of lialf a 
dozen. The numl)er of each size is counted at the com]iletion 
of the operation so as to make certain that none has ])een left 
in the abdomen. My own rule is never, under any circum- 
stances, or in any operation, to allow a small swab to be left 
even for a moment in the cavity; a small swab is not allowed 
to leave the hand of the surgeon or his assistant; the large 
swabs are introduced in any number, but a clip is at (jnce ap- 
plied to each tape, or to a grouj) of two, three, or more ta])es. 
The counting of the swabs under these conditions is not neces- 
sary, but it is as well to observe the ceremony, as it impresses 
upon all concerned the imjxjrtance of being exact in such mat- 
ters. 

The swabs, after being made in the manner described, are 
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packed in a hold-all made of gamgee tissue, protected on the 
outer side by brown holland. The number in each package 
is always the same — two dozen of the smaller sizes, half a dozen 
of the larger size. In these packages the swabs are sterilised, 
three or four of the hold-alls being wrapped together in a strong, 
large towel. The sterilisation is effected in a pressure steriliser, 
a temperature of 250° F. being maintained for forty to sixty 
minutes. 

It is important that as short an interval as possible should 
elapse between the sterilisation and the usage of the swabs. 
The most desirable, though not always the most eonvenient, 
arrangement is for the process of sterilisation to conclude 
within an hour of the operation, and for the packages to be 
taken from the steriliser forthwith to the operation room. But 
if this cannot be done, it is most desirable that the interval 
should not be more than one or, at the most, two days. After 
a longer period than this it is desirable to repeat the sterilisa- 
tion. The same rules and procedure apply to the towels used 
during the operation. There should be an abundance of these, 
used to cover in the patient completely. These should be 
sterile, and their sterilisation should have been recently com- 
pleted. 

Instruments and Ligatures. — Everything used by the surgeon 
or by the nurses engaged in the operation should be steril- 
ised. Bowls, ligature, and instrument dishes, jugs for saline 
solution, and similar articles should all be boiled. These are 
often large and even cumbersome in size, and their sterilisa- 
tion by boiling is not easily effebted. I have a large copper 
vat, measuring two feet by two feet by two feet, into which 
all bowls necessary for any operation are placed and therein 
boiled for thirty to forty minutes. If the operation should 
prove to be a septic one, as in appendix, or tubal, or gall-blad- 
der operations, especial care is subsequently taken that all 
bowls, etc., are subjected to prolonged boiling. The washing- 
out of such basins with strong antiseptic solutions may be 
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sootliing to the conscience of the surgeon or of the nurse, but 
it probably does not much alTcct tlie power of procreation of 
a pyogenic organism. Prolonged boiling is necessary. 

Catgut. -During the last two years and a half I have used 
exclusively the method (^f t'laudius in the prejiaration of catgut. 
The ordinary raw commercial catgut is steejicd in a solution made 
by adding one ounce of iodine and one ounce and a half of 
potassium iodide to five junts of water, for eight to ten days, 
'rhe c^rystals of potassium iodide and of iodine are together 
dissolved in about two and a half ounces of water, first, and the 
solution is then diluted to the requisite degree. The catgut 
may be kejit in this solution for many weeks without under- 
going any change for the worse. It can be used on the eighth 
day or on any sulisequent day. I have tested this catgut 
thoroughly and am ctmvinccd, on experimental and clinical 
grounds, of its sterility. The instruction given by Claudius 
and all subseciuent writers is to use one ounce of iodine and one 
ounce of potassium iodide; but with these ])ro])ortions the full 
solution of the iodine is imixissible. 

Catgut is used for almost all ligatures. If anything stronger 
is needed, then Pagenstecher’s celluloid thread is used. This 
is made in several sizes, but the thin and a medium size are 
all that are ncccssar}’. I use this material for all ligatures or 
sutures that require to be retained in ])lace for more than a few 
days. The use of silk has been entirely abandoned by me for 
some years, as I find that the celluloid thread is more easily ster- 
ilised, that it i)resents a smoother surface, and that it is far 
stronger than an equal size of silk. The breaking of a Pagen- 
stecher thread ligature or suture is an extremely rare occurrence ; 
when it happens, it is almost certainly due to the fact that the 
thread has been boiled too often. The thread when wound on 
glass reels can be boiled for four or five o])crations, but after this 
it begins to fray and is then liable to break. It is, moreover, 
then most unsuitable fi)r sutures, for the rough surface tears 
the peritoneum as it is being pulled through. This is the only 
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fault that the thread has, and as the thread is very cheap, it 
is better to throw it away, after being boiled three or four times, 
than to run any risk of its breaking. 

Drainage Material. —During recent years a marked change 
has come over surgical opinion with regard to the question 
of drainage after alxlominal section. At one time it was 
considered that drainage was the safeguard after all opera- 
tions; that the provision for the free escape of inflammatory 
products made up f(jr any slight fault in the operative tech- 
nique. Now, thanks largely to the work of Clark and others 
who have studied the ({uestion with great care, we know that, 
when employed as a routine measure, drainage is rather a 
meixns of scjisis than a measure of escape from its effects. 
Drainage of the |>eritf)neal cavity is very rarely necessary. 
The point will be dealt with again when we come to sjieak 
of the A-arious operations; but, si:)eaking generally, one may 
say that it is only for septic conditions that drainage is ever 
needed. 

The best drain in the majority of cases is gauze. It ab- 
sorbs well and conducts fluids away better than any other 
material. Its only disadvantages arc that after remaining 
in the abdomen for a few days it is prone to become offensive, 
and its removal is difficult. In order to overcome the latter 
difficulty the gauze must always be surrounded by a rubber 
tube or by dental rubber. The two forms of drain which 
prove most satisfactory in general use are (i) the split rubber 
tube with gauze wick, and (2) the so-called “cigarette drain.” 

The split rubber tube may be of any size; as a rule, the 
larger the tube, up to a diameter of seven-eighths of an inch, 
the better. The tube is cut of adequate length, and a slit 
is made along it with scissors; within it a wick of gauze is 
then laid, to fit loosely in the lumen of the tube and to pro- 
ject for a couple of inches from each end. The gauze wick 
at one end of the tube is then carefully laid in position within 
the abdomen, and if necessary either the gauze or the end 
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of the tube may be fixed in position by a single catgut 
suture. This is especially necessary when the drain is needed 
at the upper part of the abdomen, as, for example, after chole- 
cystectomy. The mo\’ements of the diaphragm, and the con- 
sequent up-and-down movements of the liver, are apt to dis- 
place the gauze or to roll it up into a ball which blocks the 
end of the tube. If fixed with a stitch this will not occur; 
the stitch, being of catgut, softens within five to eight days 
and the tube can then be removed. The cigarette drain is 
made in the following manner: A piece of dental rubber, well 
boiled, is cut about ten inches square. Over this a fourfold 
layer of gauze of the same size is placed. The edge of the 
two squares is then turned over, about one-fourth of an inch, 
and again over, and then rolled onwards until a cylinder of 
gauze and rubber is formed. A section of this cylinder sliews 
a series of layers, alternately gauze and rubber, lying one 
within another. It is as though there were a series of rubber 
tubes, of gradually lessening size, each with its own wick of 
gauze, one within another. The terminal edge of the roll may 
be fixed with a stitch or with chloroform, a little gauze being 
turned in so that the edge of the outer rubV)er can be opposed 
to the underlying rubber and there fastened. This drain may 
also conveniently be fixed in any desired position with a suture 
of catgut. In cases of subphrenic abscess, or of localiseel per- 
foration of the gall-bladder where the cavity to be drained 
is often extremely foul, the cigarette drain may be made 
slightly antiseptic by dusting a thick layer of ])owdered 
boracic acid, with or without a little iodoform, over the 
gauze before the rolling-up is begun. The ordinary form 
can be made some time before the operation, and steril- 
ised just before u.sage. As a rule, however, I make the 
drain when I find that I want it, the materials for it 
being always ready to hand. 
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PREPARATION OF THE PATIENT. 

In all cases an adequate preparation of the patient is 
most necessary. There are certain surgical emergencies, 
catastrophes like the perforation of a gastric or a duodenal 
ulcer or the rupture of a tubal gestation, in which the 
urgency of affairs does not permit of any elaborate detail 
to be observed. But, whenever time and circumstance 
and opportunity render it possible, the preparation of the 
patient, both locally and generally, should be most scrupu- 
lously observed. It is said by some surgeons that strict 

preparations are absurd, but there can be no question 
that they repay one in better results. The patient should 
be kept in bed for the whole of the day preceding opera- 
tion, and for the afternoon and evening of the day before 
that. If the operation is to be done on, say, Wednes- 
day morning, the patient goes to bed on Monday after- 
noon. He is at once given five grains of calomel, which 

is followed early on Tuesday morning by a full dose of 

saline aperient. Later in the morning if these have 

not acted, an enema of soap and \vater is given, and if 
the bowels are at all loaded, or the patient has previ- 
ously suffered from constipation, the enema is repeated 
late at night. The condition of the mouth receives close 
attention. Every patient is given a new tooth-brush 

and a bottle of antiseptic mouth-wash on arrival in the 
Nursing Home or hospital, and the nurse is instructed 
to see that a thorough cleansing of the mouth is observed 
every hour or two during the day. It is astonishing to 

what a degree of uncleanliness even the better class of 
people will allow their teeth to go. Patients with gastric 
ulcer and its complications seem to suffer especially from 
bad teeth, and, indeed, the point is worth raising as to 

the degree in which oral sepsis may be a factor in the 
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causation of gastric ulcer. If tlie patient is in very feeble 
health, the nurse is instructetl to clean the patient’s mouth 
by frequent wiping with gauze or lint, ami the patient subse- 
quently rinses the mouth out. It is pos.sible, as the e.xcel- 
lent work of Dr. Harvey Cushing has shown, by careful 
attention to the condition of. the mouth, and by the sterilisa- 
tion of all foods, to render the alimentary canal comiiaratively 
aseptic. All patients from the moment they are received into 
hospital are fed on fluid diet, and everything given is sterilised, 
and the feeder or vessel from which the food is taken is 
also boiled. 

I am disposed to think that the occurrenee of parotitis 
and ix?rhaps of pneumonia after abdominal operations is 
largely due to infection from the mouth. In some cases 
so foul a condition of teeth and gums may be accidentally 
discovered as to make a little delay in operating imperative. 
In one patient I found, quite by accident, a degree of 
suppuration in the mouth and a fector of breath tliat war- 
ranted a diagnosis of Riggs’s disease. In such a case, 
and even in bad cases of carious teeth, an aspiration pneu- 
monia is not unlikely to occur, or an extension of inflamma- 
tion along Stenson’s duct, unless a thorough and repeated 
cleansing is observed. 

The skin of the alxlomen needs, and must receive, very 
careful preparation. The hair is first shaved away from the 
whole abdominal wall and from the pubes. It is evidence of 
careless work to see only a patch shaved, one-half of the pubic 
hair, for instance, remaining untouched. It is well to limit the 
operative field, of course, but the preparation of the skin must 
extend widely beyond it. 

A free washing with soap, and hot water frequently 
changed, is first necessary. The best material wherewith to 
wash is sterile gauze in large pads. These are moistened 
with hot water and rubbefl with soap till a good lather 
is obtained. This washing should be continued for a 
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quarter of an hour, the water and the gauze being fre- 
(|uently changed. An antiseptic compress is then applied 
and left on for twenty to twenty-four hours, or until the 
movements of the patient begin to displace it. The com- 
jiress consists of lint of two or three thicknesses, soaked 
in I per cent, formalin, i in 6o carbolic, or i in 2000 
biniodiilc lotion. I prefer the former in the belief that 
there is by its means a deeper jxinetration of the skin 
and of the glands. 

At the end of twenty-four hours there is a second wash- 
ing, and a second similar compress is applied. This is 
removed immediately before the operation, when a third 
cleansing is made. The skin is now rubbed with spiritus 
sa]ionatus —a solution of soap in spirit, a swab wet with 
1 : 1000 biniodide solution being used to make a fine lather. 
Tliis is willed away with biniodide lotion; a little of the 
65 jicr cent, solution of alcohol is poured ov'er the skin, 
which is finally willed over with sterile salt .solution. 

Some patients’ skins arc very tender and will not bear 
this yirejwation. If not, the second washing is omitteil, 
for it is supremely imjjortant that the skin should not 
be roughened or chaiiyied and that any irritative rash should 
not be caused. 0\'crpreparation to the extent of damaging 
the skin is almost as bad as no jireparation at all. If 
there arc any small furuncles or septic cracks on the skin 
within the operation area, these must be carefully disin- 
fected. The only satisfactory method of doing so is bj' 
means of the actual cautery, the jioint of the hot metal 
being kept in contact with the infected spot until all the 
septic matter is destroyed. When it is realised that the 
yellow spot in a furuncle may contain a pure culture of 
the Staphylococcus pyogenes aureus, the complete annihila- 
tion of such a colony is seen to be a desirable thing. 

If the skin of the patient should be very rough, scaly, 
chapped, or cracked, its adequate preparation is almost 
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impossible. In these conditions, the “rubber dam” intro- 
duced by Dr. J. B. iluqihy, of Chicago, will be found of 
the greatest ser\-ice. It consists of a strong, very adhesive 
material which is stretched and then placed on the ab- 
dominal wall, to which it clings most closely, becoming, in 
fact, for the time, an inseparable i)art of this wall. 

Through it the incision is made, and the hand lying 
outside, or any \-iscus escaping from the abdomen, lies, 
not uixm the abdominal wall, but upon this sterile rubber 
dam. 

.:\s a genend rule, no more preparations than those in- 
dicated are necessary, but in some few the general con- 
dition of the patient may be so enfeebled that special 
precautions are needed. It is a matter of the highest 
importance in all cases to ensure that the heart and the 
kidneys are acting well. Inefiicient kidneys are among 
the most serious obstacles to success in any major opera- 
tions, but especially in any abdominal openitions. A routine 
and most exact examination of the urine for two or three 
days is therefore necessary. If the patient be feeble, or 
the heart so weak as to be a cause of anxiety, much good 
may be done by hypodermic injections of strychnine and 
digitaline for a few days before the operation. Five minims 
of the liquor strychninje may be given three or four times 
daily. If the patient has been accustomed to alcohol, 
his usual quantity may be allowed him. „\11 patients who 
are submitted to any abdominal operations are clothed 
in a suit of gamgee i)ajamas made for them by the nurse. 
After being made, of appropriate size, the suit is well 
warmed and is put on a few hours before the beginning 
of the operation. It is worn until all risk from the opera- 
tion is past, and is then removed limb by limb. It is 
most important that all patients should be warmly clad 
in this way before, during, and after the operation. 
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OPERATION. 

Tlic operation, if possible, should be performed in a 
room specially furnished for the purpose. In a public 
hospital a well-equipped operation theatre is always pro- 
vided. In a nursing home or in a private house it is 
sometimes necessary to operate in the patient’s bedroom. 
The advantage of this is that it is less of an ordeal to 
the patient, who is sometimes alarmed at the prospect 
of being taken to a special room, and that there is less 
of lifting or of carrying after the operation. These trivial 
advantages are, however, greatly outweighed by the disad- 
\-antages, which are, that in the conversion of a bedroom 
into a theatre there is much traffic, many tables, instru- 
ments, etc., having to be taken into the room; that it is 
not possible to have all the needed ai^pliances to hand 
with the same certainty, and that, finally, the smell of the 
anicsthetic clings to the room for many hours. An or- 
dinary room in a nursing home can readily be converted 
into, and equipped as, an o]x;ration room to the great con- 
\’enicncc of the surgeon. Such a room should be cleaned 
thoroughly and disinfected by formalin vapour at frequent 
intervals, and always after any septic operation. The op- 
eration table should have the foot towards the light, 
and should be of good height. ^lany of the tables are 
about three inches too low. If the table is high, it is 
more convenient and more comfortable for the surgeon, 
and if, for any brief manipulation, it is necessary for the 
surgeon to be at a rather high level, a plain metal or 
wooden footstool can be used. 

The preparations for the operation must all be com- 
pleted before the anjesthetic is administered, so as to ensure 
that the patient is not kept under the anajsthetic any 
longer than is absolutely necessary. Tlie choice of the 
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anaesthetic is best left to the capable administrator of it, 
but in any sjvcial circumstances the surgeon should discuss 
the matter with the aniesthetist beforehand. 

A comixetent assistant; a nurse to look after instiniments, 
ligatures, etc. (this can be done Ijy the surget)n himself 
if he so wishes) ; and a nurse who is to change bciwls of 
saline solution, and generally fetch and carry, arc all the 
stall necessary for any oix'ration. The nurse who carries 



basins, etc., should be told to keep her hands away from 
contact with anything which is afterwards to be handled 
by the operator or assistants. Her hands, for examj^le, should 
be outside a basin she is carrying; the thumbs should not be, 
as they often are, inside the edges of any vessel. 

The abdominal incision is made in accordance with 
the principles mentioned elsewhere. 

As soon as the abdomen is opened, a complete, or at 
least an adequate, examination of all the parts concerned 
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must be made. It is so easy to omit noticing points 
which arc vital to the success of an operation. For exam- 
ple, an hour-glass stomach may well be overlooked; many 
such cases are recorded, owing to the fact that a dilated 
pyloric pouch has been mistaken for the whole organ. A 
single stricture of the intestine has been operated upon, 
when multiple strictures were present; and so with wounds 
of the intestine, one has been sutured, another left undis- 
covered. 1'he appendix has been removed and a growth 
in the intestine left unrecognized. A gall-stone has been 
removed from the gall-bladder, and another left in the 
common duct. And so the list might be increased. A 
few minutes spent in painstaking examination of all the 
parts alTected, or likely so to be, is well repaid in better 
results. 

The lesion having been disclosed, the area to be operated 
upon is isolated. This should be done in a routine manner. 
In “packing olT” the abdominal cavity from the parts 
immediately concerned, I always use two layers of sterile 
gauze swabs. Those first introduced are of large size, 
are well packed into position, and completely surround 
the field of operation. They remain unchanged throughout 
the operation, liach swab has a long gauze tape upon 
it, and to each tape a clip is fastened. On the inner 
side of this outer barrier of large swabs a layer of 
smaller swabs is j)]aced; these are changed one by one 
as soon as soiled; and thc.se, too, have each a long tape 
stitched to them. Tliis method of placing a double layer 
of swabs is, I feel sure, the most satisfactory of all, and 
is the most elTicient in preventing any soiling of the parts. 
It is important, too, to remember that the wound edges 
require protection just as much as the general peritoneal 
cavity and the viscera. The pus from an infected gall- 
bladder, or the kecal matter from the intestine, if brought 
into any, the slightest, contact with the abdominal wall 
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will result in a suppuration of the wound, and not im- 
probably in a weakened scar and a ventral hernia. The 
swabs must therefore be made to ensure protection for 
the wound edges. 

The swabs when introducetl must be wrung out of hot 
sterile salt solution (temperature about ios°-iio° F.). 

Instruments when boiled may be kept in a flat dish 
containing hot weak carbolic lotion, or may be spread out 
upon a dry sterilised towel; preferably the latter, for all 
operative work should be kept as dry as possible. 

The operation should be conducted as speetlily as is ]ios- 
sible consistent with careful and complete work. An opera- 
tor should always be speedy, never hasty. Speed should 
be the achievement, not the aim, of the operator. 

THE TREATMENT OF ADHESIONS. 

Adhesions are frequently encountered in all abdominal 
operations. They are, of course, the result of inflammatorj' 
conditions, sometimes recent, sometimes long past. The opera- 
tion may be called for by conditions which arc due directly 
and solely to the adhesions, or the adhesions may be a mere 
incident in the operation which is i^rimarily directed to the 
removal of a dift'erent condition. 

The question that arises is as to the manner in which such 
adhesions should be dealt with, — are they to be separated al- 
ways; may they be ignored sometimes; or, after separation, 
shall something be done to substitute for one viscus another 
whose adhesion would be relatively unimportant ? 

When adhesions are encountered in a case of gastric ulcer 
it is almost always desirable to separate them. If, for example, 
an ulcer be attached by a stalk of adhesion to the under surface 
of the liver, the adhesion should be cut through, and probably 
the ulcer be removed. Such adhesions to the liver or the dia- 
phragm may be, and not seldom are, a cause of great distress, 
of pains which radiate to the chest or elsewhere. A constantly 



THE TREATMENT OF ADHESIONS. 45 

moving organ like the stomach cannot well brook interference. 
iVn anchoring of its walls to one spot is often the cause of much 
suffering. When such adhesions are separated, conditions re- 
main behind which may set up fresh plastic peritonitis and new 
adhesions result. Even if such new adhesions form, it is prob- 
able that they will be less crippling than the old ones. But, in 
order to prevent their formation between the stomach and a 
fi.Ked point, such as the liver or the diaphragm, the omentum 
may be folded over the bare or roughened area. 

If adhesions around the gall-bladder are present when it is 
necessary to perform the operation of choledochotomy, the 
])ropricty of ignoring or of dealing with adhesions depends upon 
a variety of circumstances. If the patient be old, or feeble, 
or ill suited to long surgical manipulations, it is best to ignore the 
adhesions altogether and to perform the manoeuvre of “rota- 
tion of the common duct” described elsewhere. Adhesions 
.around the gall-bladder in a case of this kind are often very 
dense, exceedingly complex, and may involve the colon, which 
tears not unreadily if roughly handled. The gall-bladder in 
such a ciise has undergone sclerosis, and if stones be within it, 
they arc of no great consequence. They have undergone, very 
often, what Mr. Rutherford Morison calls “the natural cure” 
.and may safely be left undi.sturbcd. These remarks only apply 
to the aged and enfeebled. In young, or middle-aged and 
he.althly iJeo])le, it is better to sepanate the adhesions, and, in 
acldition, to perform cholccy-stotomy or cholecystectomy, as 
may seem best. 

In cases of cholecystotomy, a’dhesions need not necessarily 
l)c witlely separated, for it is not unlikely that they will re-form. 
They afford, meanwhile, a fairly secure Ixirrier against any 
leakage into or infection of the peritoneum. 

With regard to .adhesions around the api)endi.\, it is proper 
always to separate them and to remove the appendix. With 
the cause removed, adhesions, even if they re-form here, do not 
come in such denseness as before, and are probably only tnin- 
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sient. I have certainly seen them disappear when the abdomen 
came to be examined later. 

Ailhesions are often said to result from surgical maniimla- 
tions within the abdomen. If they do, 1 believe they are due to 
one of two chief causes, roughness in maniinilation (that is, 
traumatism') or se]>sis. In cases of carcinoma of the stomach 
when a i)reliminary gastro-enterostoniy is perh>rmed, the ab- 
domen is reo])ened in a couide of weeks for the ]niri)ose of jK'r- 
forming partial gastrectomy. In such cases 1 have not seen ad- 
hesions of any kind. The amount of handling that is necessary 
for most operations can be borne by the peritoneum without 
any inflammatory' response. 

Dr. E. Wyllys *\ndrcws has recently introduced an operation 
which he describes as colohe])atopexy or colon substitution.” 
He considers that adhesions around the gall-l)ladder fire un- 
avoidable after operations thereon, and points out that such 
adhesions are only serious when they in\ ()lve the stomach fir the 
beginning of the duodenum. When the colon is im])licaled, 
there are no symptoms. His technique is: 

1. A free incision, avoiding old scar. 

2. Careful in.s])ection of the position and the mobility 

of the stomach and separation of adhesions. 

3. The transverse colon and the omentum are pulled up 

find thrust into the sjiace between the ]n’lorus 
and the liver. This new relation is maintained 
by suturing the colon and omentum to the gastro- 
hepatic ligament. 

He then draws the following conclusions: 

1. Gall-tract adhesions are inevitable after disease and 

operations. 

2. They are beneficent, harmless, and symptomless in 

all but a few cases. 

3. These few represent maljrasition rather thfin trouble 

from adhesions, per se. 
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4. The colon, gall-bladder, duodenum and pylorus can 

adhere to each other without impairing their func- 
tion. The other parts of the stomach cause trouble 
if involved. 

5. Such adhesions will re-form when separated unless 

the colon is substituted for the stomach. 

6. The causing of colon adhesions to the liver does not 

disturb the function perceptibly. 

7. Certain vague gastric disturbances have probably been 

treated by gastro-enterostomy when the patients 
would have had more benefit from this ojieration. 

When adhesions are encountered they should be separated 
with great gentleness. This is best done by “wijiing” them 
away with a ])icce of sterile gauze. Traction should always 
be avoided as much as possible, for it is productive of muscular 
spasm during the ojicration and of shock subsequently. Shock 
is very often the resjionsc on the patient’s part to manipulations 
which would have been recognized as productive of severe pain 
if the operation had been performed without an anicsthctic. 

DRAINAGE AFTER ABDOMINAL OPERATIONS. 

'I'lic use of drainage in abdominal surgery has been frequently 
and fully discussed, and has attracted the attention of many 
laboratory-' workers. Ojiinion as to its worth has veered from 
one direction to another, almost at the caprice of fashion. At 
one time it was customary to drain after many of the simplest 
ojierations, if a few adhesions had been separated, or even the 
slightest damage inflicted upon the jieritoneum. Lawson Tait, 
whose emphatic pronouncements rightly carried great weight, 
wrote, “When in doubt, drain.’’ Doubt, in those early days, 
was the jirevailing mental attitude and the result was, for a 
time, the almost constant employment of a tube. When a case 
“went wrong” if no drain had been introduced, the act of 
omission was held responsible for the disaster. The principles 
which underlie the use of drainage are now better understood. 
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with the result that drainage of the abdomen has very largely 
fallen into disuse. When a drain is intnxluced into the abdomen, 
whether gauze or a tube be used, certain results are con- 
stantly observed. There is, for twelve to twenty-four hours, a 
fairly profuse discharge of a serous, perhaps slightly turbid, or 
blood-stained fluid. After this time, the quantity gradually 
lessens and the drain is then generally removed. If the drain, 
however, be kept in, supiiuration follows, the result of an in- 
evitable infection. Since a general infection of the peritoneal 
cavity does not occur, it is clear that the pus comes only from 
the lining membrane of the track. It has been shewn 1)y ex- 
perimental work that the drainage material, whatever its nature, 
acts as an irritant. It is at once surrounded by the intestines 
and omentum from which a serous c.xudate occurs, and a local 
hypenemia is observed. Yates describes the changes thus: 
“As the inflammatory reaction increases a fibrinous exudate is 
formed and there is more intense local congestion and some 
oedema. The serosa loses its lustre and is finally covered with 
opaque plastic fibrin. This fibrinous surface persists in the 
presence of smooth drains for at least seven days. Gauze, how- 
ever, acts difterently. The fibrin becomes incor])orated in its 
meshes, followed by an ingrowth of granular tissue, so that, when 
the gauze is removed, instead of leaving a smooth, yellowish 
surface, it is rough and bleeding, with fibrin and sui)erficial tags 
of granulation tissue still clinging to the more superficial portion 
of the gauze. “ 

If the track left be examined after a gauze drain has been 
remo\'cd, some fine filaments of the cotton fibre are found. 
Infection of the canal filled by the drain is unfailing; it may lie 
due to organisms escai^ing from the intestine, or to others which 
travel downwards from the skin. The organism most con- 
stantly found is the staphylococcus albus. Clark found, at 
autojisy, that infected pockets occasionally were found close 
to the drain track, and also that the organisms causing the 
peritonitis might persist in the drain track after they had dis- 
ap|)carcd from the general fieritoneal cavity. 
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If, in (logs, a drain be introduced into the general iieritoneal 
cavity and in eighteen or twenty-four hours a coloured solution 
be injected through a needle passed into the peritoneum just 
below the ensiform cartilage, none of the fluid passes out at the 
site of the drain, even when the general cavity is filled to its 
utmost capacity. A tube, it is clear, does not drain the general 
peritoneal cavity at all after this lapse of time. If during 
an operation for, say, general peritonitis due to appendicitis, 
tubes be placed in both the iliac fossae, and another through a 
median incision into the pouch of Douglas, a stream of salt so- 
lution introduced into the geneml peritoneum will flow from 
all the openings. Temporary drainage of the peritoneum is 
therefore clearly possible, lixpcrience shews, however, that 
all drain materials are spcedly isolated and cease then to do 
more than drain the cavity which they themselves have produced. 

Prolonged drainage of the general peritoneal cavity is a physical 
impossibility. The tube or wick of gauze is almost immedi- 
ately isolated and it is not long before it is encapsulated. It 
provokes a copious thin discharge from the serous surfaces which 
surround it, forming, as Yates t(?rms it, “a potential cavity 
which is speedily converted into an actual cavity” by the action 
(if a plastic fibrinous e.xudatc, forming encapsulating adhesions. 
Yates, after a veix^ eomyirehensivc discussion of the whole 
question, comes to the following conclusions: 

Drainage of the general peritoneal eax-ity is physically and 
physiologically impossible. 

The relative encapsulation of. the drain is immediate. 

The absolute encapsulation occurs early (less than si.x hours 
in dogs) and can be retarded but hot prevented. 

The serous external discharge is an exudate due to the 
irritation of contiguous jieritoncum Iw the drain. 

There is a similar inward current from the jiotential into the 
general cavity. 

This external exudate diminishes remarkably with the 
formation of encapsulating adhesions. 


4 
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These adhesions, under approximately normal conditions, 
form about any foreign body. 

Their extent and density depend on the degree and the 
duration of the irritation of this body. 

Primarily fibrinous, these adhesions become organised in a 
few days (three days in dogs). 

If the irritation persists, they become progressively more 
mature fibrous tissue. 

After irritation ceases, their disappearance depends princi- 
pally upon a mechanical factor, —the aliility of the involved 
surfaces to pull themselves or to be iJullcd loose. 

Drains should l>e the least irritating, and should be gradually 
and finally removed as soon as possible. 

Irrigation through drains is futile to prevent adhesions, and 
dangerous. 

After a drain is inserted, all intra-abdominal movements 
should be reduced to a minimum. 

As soon as the drain is removed, intra-abdominal activity 
should be stimulated, to aid in the disappearance of the re- 
maining adhesions. 

Peritonitis, if not too severe, possibly aids in the rapidity of 
the encapsulation of the drain. 

A drain in the presence of infection is deleterious to peritoneal 
resistance, and should only be introduced to exclude more 
malign influences. 

Postural methods, unless destined to facilitate encapsulation, 
are both futile and harmful, as far as drainage is concerned. 

Peritoneal drainage must be local, and unless there is some- 
thing to be gained by rendering an area extraperitoneal, or by 
making from such an area a safe path of least resistance leading 
outside the body, there is, aside from hemostasis, no justification 
for its use. 

It is therefore clear that the use of gauze or rubber protective, 
or tubes of any sort loft in the abdominal wound, should be 
restricted to those cases where it is necessary to exercise jiressure 
to arrest bleeding ; or to isolate a part of the peritoneum when a 
known infection has occurred; or when the escape of a fluid 
along a track isolated from the peritoneum is anticipated (as 
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in choledochotomy) ; or for temporary drainage of the general 
peritoneal cavity. The length of time during which drainage 
of the general peritoneum is possible has not been accurately 
reckoned, but it is almost certainly very brief, i)robably not 
more than twelve hours as a maximum. 


AFTER-TREATMENT. 

No small part of the success of all abdominal operations 
depends upon the after-treatment. 



Fig. 6. — I’osition of «i patient in bed immediately after the performance of 
gastro-enterostomy. A.s soon as the patient comes round from the ana’Sthetic 
he is propped up in this way. 

As soon as the patient is returned to bed he is allowed 
to lie quite flat or with one small pillow for an hour or 
two, until the effect of the anaesthetic is passing away. 
Then two or three or more pillows are given and the patient 
is propped up with them. After all operations upon the 
stomach and after some upon the gall-bladder, the patients 
are almost in a sitting position. This is generally far 
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more comfortable for them, and does much to prevent 
the backache which many patients after abdominal opera- 
tions complain of as their chief trouble. 

Tliirst is sometimes distressing within the first twenty- 
four hours; it is relieved by allowing the patient to flush 
the mouth out frequently with water, soda-water, or Giess- 
hiibler water. Nothing is given to drink until the feeling, 
of sickness due to the iimesthetic is over, but after that 
there is little restriction as to quantity. A few sips of 
water are given at first, tentatively; if tliese are retained 
and there is no nausea, the (luantity is rai^idly increased, 
and after twenty-four to forty -eight hours- a couple of 
pints of fluid ma\’ be given during the daytime. I do 
not think there is need to stint the patient in the matter 
of fluids, as was at one time the universal practice. It 
seems to me not improbable that dcatli took place in some 
of the cases I saw, in my earliest ex])erience, literally from 
starvation. There is no harm done, so far as 1 ha\'e 
been able to determine, by allowing the patient to drink 
freely, provided the risks of vomiting arc over. The need 
for fluid is greater in patients who arc weak and in much 
enfeebled health. In old patients, especially in malignant 
cases, I have often gi\en a cup of tea, or some other 
favourite drink, to the patient within three or four liours 
of the completion of the oixjration of gastro-enterostomy, 
or partial gastrectomy, and nothing but good has resulted. 

After the first twenty-four hours, milk, soups, and a 
little jelly or pudding may be given. The giving of scjlid 
food I generally delay for fi\’e to ten days, according to 
the condition of the patient and the nature of the opera- 
tion. A few grajKJS or the juice of an orange may be 
giv'en from the first, and, as a rule, are much appreciated. 
In the choice of fluid food during the first few days I 
leave much to the patient, giving her or him those things 
which by earlier questioning we have found to be liked. 
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If fluid food is withheld, as was formerly the custom, 
the amount of urine excreted is often very small. In a 
long series of cases operated upon in the Leeds Infirmary 
during the time I was a resident officer, I found that 
between ten and twelve ounces was the average amount 
passed in the first twenty-four hours. The excretion of 
urine is always diminished after any abdominal operation, 
but over a pint should be passed in the first twenty-four 
hours. 

I do not allow the catheter to be passed, as a rule. 
If there is difficulty in voiding urine a hot fomentation 
will generally be hcljiful. If no urine is passed at the end 
of twenty-four hours or if the patient is uncomfortable, 
the catheter is passed, with all the usual precautions. Some 
patients are found to pass a small quantity of urine, 
three or four ounces, frequently. It will generally be 
found that they have an overdistended bladder, and cathe- 
tcrism will then be necessary. 

An exact record should be kept of the amount of urine 
passed until all danger from the operation is over. 

Rectal injections of saline solution are given almost 
invariably for twenty-four or forty-eight hours, until, that 
is to say, the patient is getting a fair quantity of fluid 
by the mouth. I do not give any form of nutrient enema, 
as a rule. Salt and water, one teaspoonful to a pint, 
with or without brandy, forms the usual enema. In quan- 
tity I give ten ounces or more as seems desirable, every 
three or four hours. Glucose may occasionally be given 
in the enema. It is water that is needed by the patient, 
and anything else given in a so-called nutrient enema is 
hardly of any value. 

livery twenty-four hours the rectum is washed out with 
a pint of hot water and soap. If flatus cannot be passed 
freely, a tablespoonful of turpentine is added to the enema. 

The rectal tube is passed occasionally if thought necessary. 
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The abdominal bandage is generally applied very firmly 
on the ojieration table, partly because the blood pressure 
is raised thereby and partly because a good supjxirt is 
given to the abdomen if there should be vomiting. If 
the bandage is found to be unduly tight, it may be loosened 
without disturbing the dressing. 

If the pain is severe after the ojicration, I generally 
administer ten grains of aspirin by the mouth, and repeat 
it in a couple of hours if necessary. The administration 
of morphine is controlled by myself alone; without my 
express authority morphine is nc\’er given. The routine 
administration of this drug after abdominal operations 
is fraught with danger, for sickness the day following, 
flatulent distension of the intestines, and inability to express 
flatus are all caused thereby. Moreover, the surgeon may 
be blinded to the exact condition of the ]xitient. I very 
rarely give any hypodermic injection of morphine during 
the first twenty-four hours after an o]>eration ; in old j)cople, 
or in those worn by long sufTering and feeble in health, 
a minimum dose — say, one-eighth of a grain -may sulfice 
to relieve the worst of the pain, anfl to make the patient 
restful, even if sleep is not induced. When the first twenty- 
four hours are over the need for the giving of a sedative 
is ’over in almost all patients. If, however, on the second 
night, especially in the old or in those who are \’cry ill, 
the patient is restless and wakeful, the sleep induced by 
one-sixth or one- fourth of a grain of morphine often works 
wonders. My feeling, therefore, about morphine is that if 
jxjssible it should be avoided; that in nineteen cases out of 
twenty it can be avoided; but that given when necessary, 
given only with the immediate sanction of the surgeon 
himself, the benefit . to be gained by it is often considerable. 
It is a most valuable drug, but one that is but rarely 
needed. 

The time during which the patient is kept in bed varies 
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of course considerably, not only in different operations, but 
in different patients upon whom the same kind of operation 
has been performed. I find that it is a general custom 
to keep all patients in bed much longer than is necessary. 
If all is going well, the sooner a patient is up, the better. 
A patient, for example, after the removal of an appendix 
may be out of bed in six or seven days and may return 
to light work in a fortnight. A feeble patient, after the 
operation of gastro-enterostomy, — an old man with malignant 
disease, for example, — may be allowed to sit up in a chair 
on the fourth or fifth day. One patient, a medical man 
upon whom I performed gastro-enterostomy and chole- 
cystotomy, was seeing patients on the fifteenth day after 
his operation, and, though this was done without my sanc- 
tion, no ill effects followed. In all cases, however, the 
discretion of the surgeon must decide the practice in each 
individual case; no hard-and-fast rule can be laid down. 
All that can be positively said is that, provided all symp- 
toms are favourable, there should be no unnecessarj' delay 
in allowing the patient to sit up. 

If a patient is much enfeebled and wasted, I frequently 
order massage to the extremities within the first few days 
after oi)eration. This is found most grateful to the patient, 
and prevents a feeling of extreme w'cakness when he is 
allowed to get out of bed. 

During the whole of the time that the patient remains 
under treatment after operation the most scrupulous atten- 
tion is bestowed upon the toilet of the mouth. The teeth 
are brushed frequently and some fragrant mouth-wash — 
listerine, for example — is used as often as possible. If the 
mouth is kept clean, the feeling of thirst is less noticeable. 
All fluid foods given are sterilised, both before and after 
the operation. 

When drainage is employed, the gauze or tubes will 
need daily attention. If a drainage-tube is left in the 
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wound, to drain the gall-bladder or the common duct, its 
outer end is fitted into a bottle of about ten ounces’ 
capacity, which is fixed by a safety-pin to the side of 
the dressing. During the first few hours bile may flow 
in very small quantity, especially in cases where the action 
of the hepatic cells has been in part suppressed by the 
tension and sepsis in the common and hepatic ducts, as 
a result of the occlusion of the duct by a stone. The 
bile that first flows may be muddy or turbid, but after 
a few days the bile flows in greater quantity and it becomes 
gradually clearer. The tube will then be removed if the 
stitch with which it is fixed has loosened. 

If gauze packing has been used as a drain around the 
gall-bladder in cases of acute cholecystitis or elsewhere, 
it may be left until it has loosened -say, for eight days. 
Its removal then is almost painless. If tJie condition which 
has necessitated drainage is septic and offensive, a split 
rubber tube with a gauze wick will perhaps have been 
introduced; the wick may V)e removed early and the tube 
left for several days. 
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CHAPTER III. 


THE COMPLICATIONS AND SEQUELS OF ABDOMINAL 
OPERATIONS- 

There are chiefly six: 

1. Peritonitis. 

2. Lung complications. 

3. Parotitis. 

4. I \)st-opcrati ve haematemesis. 

5. Acute dilatation of the stomach. 

6. Phlebitis and thrombosis. 

Peritonitis. — The occurrence of peritonitis after abdom- 
inal operations has almost been abolished by the careful 
methods of modern surgery. In some cases, however, the 
risk of it cannot be avoided, for the operation may involve 
the handling of the lumen of the stomach or intestine 
which is septic, and from which the escape of organisms 
cannot wholly be pre\’cntcd. * 

The careful preparation before operation will often effect 
a great reduction in the number and virulence of organisms 
in the stomach and the upper i)art of the intestine, as 
is elsewhere pointed out, but an adequate preparation is 
not always i)ossible --as, for example, in cases of malignant 
disease of the stomach or in any form of acute disease 
of the stomach or intestine requiring urgent operation. The 
methods of preparation, the use of clamps to prevent leak- 
age of contents in such operations, and the details of an 
aseptic operation faithfully observed have, however, done 
much to prevent the occurrence of any septic infection of 
the peritoneum. Nevertheless, peritonitis does occur, and is 
perhaps the most serious, if the least frequent, of all the 
complications of an abdominal operation. 
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It has long been a matter of earnest enquiry among 
surgeons as to whether it wouki not be possible, by some 
preventive inoculation, to render a patient more capable 
of withstanding the infection, during an o]X!ration, with 
any septic organisms. Exi^criments have been performed 
in the hope of discovering some means by which the danger 
of a peritoneal infection can be greatly diminished, and 
among these means prominence must be given to the pro- 
duction of hyperleucocytosis. The first investigators were 
Loewy and Richter, who attempted, Iw the injectioif of 
albumoses, especially spemiin, to produce a hj’perleucocy- 
tosis, and thereby to make the animals capable of resisting 
infection by pneumococci. Jakol), by tlic intra\’cnous and 
subcutaneous injection of albumosc into rabbits, made them 
proof against pneumococci and the organisms of mouse 
septicaemia. It was noticed that after each injection a 
hyjX)lcucocytosis occurred first, to be followed speedily by 
h3'perleucocytosis. If the infection was brought aliout 
during the time when the leucocj’tes were diminished, the 
animals without e.xception died; if, on the other hand, 
the infection was introduced during the time when the 
leucocj'tes were increased, the course of the disease was 
influenced in the most favouralile way. Ilahn succeeded 
in shewing that during the stage of artificial hyperleu- 
cocytosis, produced by nuclein and tuberculin, the blood 
of men and dogs possessed a higher bactericidal value 
than normal blood. Ilofbaucr, in Vienna, has obtained fa- 
vourable results in undoubted puerperal septiciemia liy the 
administration of five or six grains of nuclein by the mouth. 
After reviewing these facts Professor von Mikulicz, from 
whom they arc quoted, writes (“ Lancet,” July 2, 1904): 

“The question arises whether artificial hyperleucocytosis 
may not be of value in practice as a prophylactic. Ac- 
cording to the above-mentioned experiments of Loewy and 
Richter, of Jakob and Hahn, one cannot exclude the pos- 
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sibility that, by a partly anticipated mobilisation of great 
masses of leucocytes, the latter may overcome the bacteria 
which had obtained entrance in the first instance in 
relatively small masses with greater ease than if the leuco- 
cytes delay their attack in force until the number and 
virulence of the bacteria in the tissues have markedly 
increased.” 

A series of experiments conducted by Miyake and au- 
thorised by Professor Mikulicz resulted in evidence that 
the injection of nuclein in animals jirior to the infection 
of the peritoneal cavity by organisms had an undoubted 
effect in lessening the occurrence of peritonitis. Some of 
these e.xperiments ‘‘consisted in performing a laparotomy 
and forcing through an opening in the stomach or intestine 
as much of their contents as could be obtained from the 
immediate neighbourhood of the incision. Of five control 
animals which had not been i)reviously prepared, four died 
from peritonitis between five and sixteen hours after the 
operation. The fifth became extremely ill, but finally 
recovered, but the amount of intestinal contents which 
was transferred to the peritoneum was less in this case 
than in the others. Ten animals were prepared. These 
recovered without exception'. The preparation consisted in 
three intraperitoncal injections of nucleic acid, two injections 
of neutralised nucleic acid. In each case laparotomy was 
jjcrformed seven hours after the injection. These experi- 
ments are such as to e.xcite our interest in the highest 
degree, for by subcutaneous injections of nucleic acid it 
was possible to raise the resistance of the peritoneum to 
such an extent that even a considerable quantity of in- 
testinal contents could be placed in the peritoneal cavity 
without causing damage, whilst without previous treatment 
an acute, rapidly fatal peritonitis followed almost without 
exception. This opens out a new field for the surgeon 
in preventing post-operative peritonitis.” 

In adopting the results of these experiments ft)r the 
purposes of operations upon man, ^likulicz has administered 
fifty cubic centimetres of neutralised nucleic acid, 2 fKjr cent.. 
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and has finally settled upon allowing a period of twelve 
hours to elapse between the injection and the operation. 

In view of the novelty and importance of this subject, 
I may be permitted to quote the following summary of 
his experiments from Professor Mikulicz’s article: 

“The number of my exiwriments is not sullicicnt to 
permit me to form a tlefinite judgment upon these 
and to give an unguardetl reply. We cannot, in the case 
of man, as we do in that of the lower animals when in- 
troducing infective material into the abdominal cavity, 
give a certain multiple of the minimum lethal dose in 
order to see how far a preventive treatment has succeeded. 
We set all our apimratus in action, in spite of preven- 
tive inoculation, to reduce infection to the minimum. Since 
this method fortunately succeeds in the majority of cases, 
even without preventive inoculation, in guarding the patients 
from a fatid peritonitis, a small number of satisfactory 
results do not prove much; but, on the other hand, one 
or two unsatisfactory results most certainly cannot condemn 
the method, for this method gives not absolute certainty 
like a specific immunisation, but only increases the natural 
immunity, and this may, in certain circumstances, even 
when increased to thirty-fold, nc\'ertheless be insullicient. 
I have, however, the impression that tlic cases hitherto 
treated ha\'e given more favourable results, not only in 
the number of cases that recovered, but also in the progress 
of the individual cases, than the analogous cases of earlier 
date where the operation was performed without this prepa- 
ration. In lo cases of resection of the stomach for car- 
cinoma, 9 recovered, 6 of them without the slightest com- 
plication. The progress was marked by a smoothness 
that was quite exceptional before this treatment was adopted. 
Two cases which jjresented cxce]}tional dilliculty in the 
removal of the carcinoma did undoubtedly within twenty- 
four hours develop jieritonitis, with a pulse up to i6o, 
which, according to our usual c.xperience, foretold the most 
dismal prognosis. The patients fortunately survived this 
peritonitis. In the ninth case which recovered, the progress 
was disturbed from the fourth day by broncho-pneumonia. 
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The tenth case died ; after seven days of uninterrupted 
progress he developed pneumonia, to which he succumbed 
three weeks after the operation. Of the remaining opera- 
tions I should like to refer first to 22 cases of gastro- 
enterostomy and entero-anastomosis, 12 of which were for 
carcinoma. Of these cases, 19 recovered and 3 died. In 
all 3 cases death was most certainly not due to post- 

operative peritcjnitis, but in i ca.se to perforation of an 
ulcerated carcinoma of the stomach two weeks after the 
operation; in another case, to continued hiemorrhage from 
a carcinoma of the stomach sixteen days after the opera- 
tion; and in the tliird, to jxjritonitis arising from a tuber- 
culous granuloma in the intestine four weeks after opera- 
tion. Of 6 cases of resection of the intestines at one 

operation, 4 recovered and 2 died. In i case death oc- 
curred from collapse on the second day after a verv’ pro- 

l(jngcd operation of double resection for carcinoma; in 
the other ca.se, wliere the injury was a bullet wound, deatli 
took place on the tenth day from hajmorrhage from the 
vena ca\’a. In neither of the cases was there any peri- 
tonitis. One case of opening the stomach and stretching 
the cardiac orifice, performed on account of spasm, recov- 
ered. So c'dso di<l 6 cases of. operation on the bile-duct. 
7 other f)peration.s uj)on abdominal organs without open- 
ing the intestinal tract, and 3 c.xtra-abdominal operations. 
Tlie last to be mentioned are two cases of nephrectomy, 
whicli were treated before the operation witli nucleic acid. 
In both cases, in order to remove the suppurating kidney, 
the 2>eritoneum had to be widely ojjened. One case re- 
covered; the other died twelve days after the operation 
from hajmorrhage from the renal artery. In this case, 
too, there was no peritonitis. . We therefore have 45 lapa- 
rot(jmies in which the abdominal cavity was exposed to 
infection by the contents of the stomach or intestines or 
by some other infectious secretion; 38 of these cases re- 
covered, and in none of the 7 fatal results was i^eritonitis 
the cause of death.” 

In addition to these measures there are otliers which 
have been used for the purpose of warding off an attack 
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of jx^ritonitis or of combating its elTects in the earlier 
stage. The chief among them is the inoculation with 
antistreptococcic serum. The use of this has been recently 
vaunted by Kader, but the general experience of surgeons 
tends to shew that it is of very little value, if, indeed, 
it has any value at all. 

The free lavage of the peritoneum with hot saline solu- 
tion, of which a large quantity is left within the abdomen 
when the wound is closed, has been shewn to lessen the 
likelihood of peritoneal infection, and to render the peri- 
toneum better able to deal with the organisms which attack 
it. It has become a practice among many surgeons of 
great experience, Mikulicz among them, to employ this 
drenching of the peritoneum more and more. It is not 
a method wliich has ever appealed to me, and it is not 
my practice to flush the peritoneum e.xcept in infected 
cases. 

Peritonitis is to be suspected when, after operation, 
pain, instead of subsiding, gradually becomes more and 
more intense, when the abdomen becomes prominent and 
tympanitic, and the intestines distended and motionless. 
In such circumstances the jmlse gives the surest inilication 
of the patient’s condition. When the pulse rises steadily 
in frequency and its quality becomes progressively poorer, 
a most serious condition is present or impending. When 
the pulse-rate is below loo there is, as a rule, no cause 
for anxiety; but with a pulse-rate rising gradually from 
120 to 140 or even higher, in the absence of chest com- 
plications, the existence of jxjritonitis may be confidently 
predicted. The patient, as a rule, looks anxious and care- 
worn and wears a frowning expression. Cyanosis and cold, 
clammy extremities indicate approaching dissolution. As 
a rule, there is some elevation of temperature in the early 
stages ; but later the temperature may be normal or subnormal. 
It is a factor of little importance. The patient lies with 
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his hands above his head and his knees drawn up; straight- 
ening the thighs causes an increase in the abdominal pain. 
Vomiting and hiccough are sometimes persistent. An ounce 
or two of fluid, perhaps stained black by digested blood, 
may be vomited every few minutes, and, though lavage 
relieves this symptom for a time, it is almost certain to 

return. As the toxaemia deepens the patient gradually 

becomes numbed to his pain, and will often express himself 
as feeling much easier; this is a bad sign. The skin is 

dry, until near the end, when a cold sweat covers the 

patient. The tongue is dry and coated, and the secretions 
all are scanty. It is, however, the steadily increasing 

rajiidity in the pulse-rate, together with a steady fall in 
the character of the pulse, that gives most cause for anxiety. 

As soon as the indications of a commencing peritonitis 
are observed, measures must at once be taken to secure 
a free action of the bowels. If a copious evacuation of 

flatus or fajces can be compelled, the great probability 
is that the patient can be saved. Unfortunately, the ad- 

ministration of any aperient by the mouth is little likely 
to be of use, for the drug will often be vomited within 
a few minutes. Encmata containing turpentine or enemata 
of oil introduced high into the colon are the chief measures 
ui)on which reliance must be placed. One of the things 
most needed in therapeutics is an aperient that can be 
administered hypodermically. 

Is it worth Avhile, in cases of general peritonitis, to 
reopen the abdomen and to attempt to cleanse and to 

drain it? The infection which underlies the symptoms 
mentioned above is so universal that any operative treat- 
ment would be in itself a most hazardous procedure, when 
applied to a patient who has already borne the strain 
of a serious operation. In the early stage of these cases 
one has hope of being able to cut short the disease by 
brisk purgation. When this has failed, the patient’s con- 
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dition is such that little hoj^e of relief can be entertained. 
There are cases, however, — though in my opinion they 
are extremely few, — when a reopening of the abdomen 
is not only justified, but is absolutely necessary if the 
patient is to be saved. These are the cases where the 
infection can be traced with reasonable certainty to a de- 
finite source; such as, for example, leakage from the giving 
way of an anastomosis accomplished by the ^lurphy button 
or by suture, or soiling due to the escaix' of infective 
material from the intestine during the operation. In such 
circumstances the continued infection must be stopised by 
appropriate measures of repair, and the soiled parts must, 
be thoroughly cleansed, and, if need be, drainage must be 
established. 

Lung Complications. — Clicst com])lications formerly oc- 
curred frequently after abdominal operations. In the surgery 
of the present day their occurrence, though greatly dimin- 
ished, is still far greater than it should be. 

The following lung complications arc known to follow 
any abdominal operation : pneumonia ; pleurisy ; lironcliitis ; 
oedema of lungs; abscess of lung. *\ny one of these may 
follow a simple or a serious operation, a short or a pro- 
longed one. The cause of the lung imj)lication has been 
closely investigated, and a variety of e.xplanations have 
been offered. The suggestion was long ago i)ut forward 
with confidence that the anaesthetic was the responsible 
agent. The chilling and irritating effect of other upon the 
mucous membrane of the respiratory tract resulted in a 
profuse secretion from the inflamed surface. It was not 
long, however, before it was found that all these chest 
troubles might follow upon ojxrations which were per- 
formed under local anaesthesia alone. 

It is well known that for a few days after any ab- 
dominal operation the wound may feel stiff and sore, though 
it is not actually painful. The taking of a deep breath or 
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the act of coughing causes a sudden “stitch” in the wound, 
and the patient feels as though a free effort at coughing 
would tear the wound edges apart. It was suggested then 
that the immobilization of the abdominal muscles, in the 
unconscious protection of the wound area by the patient, 
resulted in an accumulation of the bronchial secretions in 
the lung. A deep breath was not taken ; the breathing 
remained thoracic in type, and the air-passages were not 
cleared in the act of coughing. The lung then became 
irritated and waterlogged by retained secretions. In favour 
of this suggestion is the fact that all forms of chest in- 
volvement are more frequent after operations performed 
in the upper abdomen. 

A factor which is, without question, one of great im- 
IX)rtance is the chilling of the patient before, during, and 
after the operation. It was, at one time, the custom in 
many hospitals to send all the patients to the bath on 
their arrival. After the bath, a thin cotton shirt was 
given to them — no matter what form of elothing had been 
worn on admission. Furthermore, during the operation, 
in a room perhaps not overwarm, a considerable part of 
the patient’s body was exposed, and if the cleansing of 
the skin were done by a house-surgeon fond of a splash, 
a pint or two of lotion was allowed to run down under- 
neath the patient. A thinly clad i)atient, most of whose 
abdomen was ex^xised, was, therefore, lying on a cold, 
damp table for perhaps an hour — a most unsatisfactory 
condition of things. 

The patient should have warm clothing on arrival ; 
before the operation he should be clad in a suit of gamgee 
pajamas; as little of the abdomen as possible (though as 
much as is necessary) should be exposed; the operation 
room should be well warmed; if necessary, the table should 
be a hot-water table ; operations should be done expedi- 
tiously. There should, moreover, never be undue exposure 
S 
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or handling of viscera, so that no unnecessary shock may 
be caused. 

In some cases I feel sure that the cause of the lung 
implication is to be found in the inhalation of septic matter. 
This septic matter may come from the patient’s own mouth, 
or it is conceivable that a dirty inhaler may be responsible 
for it. Of the necessity for cleanliness in both these direc- 
tions there is no further need to speak. 

In some cases the pneumonia has been proved to be 
due to embolism, the septic emboli being derived from 
the operation area. In oix;rations upon the stomach or 
intestine in particular, thromlwsis of veins may result from 
unduly rough handling or from infection of the wounds. 
Neatness and a certain dainty fastidiousness and the utmost 
cleanliness in all ojierations are things to be cultivated. 

There can be little doubt, I think, that in some cases 
the long continuance of the Trendelenburg position in 
pelvic operations is productive of harm. The viscera are 
pressed against the diaphragm, whose freedom of action 
is thereby limited. There is congestion of the lungs as 
a result of the gravitation of blood to the dependent parts. 
It is my custom to ix?rform the early and late steps of 
any pelvic operation with the patient in the usual hori- 
zontal prjsition. As soon as the Trendelenburg position is 
necessar\', the table is altered by the anjcsthetist in a 
moment: as soon as the pelvic part of the operation is 
completed, the table is again made horizontal. The patient, 
therefore, remains the briefest pfissiblc time in this con- 
strained jX)sition. 

It has become a general custom, more especially among 
resident officers, to give intrav'enf)us saline injections to 
all patients who are suffering in any serious degree from 
shock. The custom has much to recommend it, but I 
am strongly disposed to think that it is not seldom provo- 
cative of harm, for, in some cases, when large quantities of 
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fluid are injected, an acute oedema of the lung, with copious 
frothy expectoration, occurs. On ix)stmortem examination 
of such cases it can be seen that there is an acute oedema 
of both lungs; the lungs, in fact, are waterlogged. Saline 
infusions arc remedies we cannot afford to do without, 
but a little more discretion than seems to be generally 
customary should be exercised in their administration. 
Above all, it should be seen that the fluid injected is of 
proper temix;rature, that no air is allowed to get into 
the vein, and that the quantity injected does not exceed 
three pints. As much as five or six pints has been fre- 
quently given; but I do not think that as much benefit 
results from one large injection as from two smaller ones 
gi\en with an interval of twelve or twenty-four hours. 

Professor Mikulicz orders all his patients, after ab- 
dominal operations, to breathe deeply for a few minutes 
two or three times daily in the belief that the tendency 
to stagnation in the lung bases is thereby relieved and 
broncho-pneumonia j)revented. 

From the foregoing discussion it' will be realised that, 
though the possible causes or influences giving rise to the 
lung complications after al)dominal operations are many, 
it is not to any one of them that paramount importance 
can l)e attaclied. The surgeon’s part, tlicrefore, must be 
to safeguard liis jxitient liy all the means in his power 
from all these harmful influences; and he will find that 
by so doing the risk of the occurrence of these most 
serious disasters will l)e greatly lessened, if not entirely 
abolished. 

The treatment of tlie lung complications following ab- 
dominal operations does not differ , from that which is 
observccl in the cases as they are ordinarily seen. 

I have come to place much reliance upon the frequent 
use of the steam inhaler with or without tincture of benzoin 
or other stimulant. The patient ^always expresses himself 
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as much rcHeveil by it, and a copious expectoration generally 
results from each use of the inhaler. A mixture contain- 
ing digitalis, vinum ipecacuanh;e, and carbonate of ammo- 
nium generally gives relief. 

nil)ergeil (“Archi\- f. klin. ('hir.,*' Hd. Ixxviii, IIc*ft 2. and 
“Bril. Med. journ.,” Bpitome, March 17, i(;o6, ]). 41, Xo. 170) 
publishes the results of an analysis of abdominal o])cr- 

erations, including th(\se for strangulated and reducible hernia*, 
practised in Korte's clinic, and ixnnts out what he concludes to 
be the most likely causes of i>osto])erative pneumonia in this 
class of cases. Xol withstanding the i)rotection afforded by 
modern aseptic methocls against ivritoneal infection, this 
pulmonary complication occurs, it is stated, more frequently 
after lai)an^tomy than after any other major operation. Pneu- 
monia followed in 1.^5 of the collected cases, and ])re.scnted in 
10 instances the croujxms or lobar, in ()8 the lobular, and in the 
remaining 27, the hyi>ostatic, form. Other complications 
such as pulmonary emboli.sm and ab.sce.ss, broiU'hitis, ])leuri.sy, 
and em{)yema, occurred in 147 other cases. In this study of 
the cau.ses of ])neumonia in abdominal surgery, the author finds 
that the occurrence of this comjilication is not influenced in any 
way by the condition of the wound. ( )f 10 ca.ses of the croupous 
ami distinctly .septic form of pneumonia, 8, .so far as the seat of 
operation was concerned, were a.se]^tic, and 2 only were septic. 
Careful study of the collected ca.ses of ])o.stoi)erativc ])ncumonia 
has led, he states, to rejection of the views tliat this comjdica- 
tion may lx* due to infection by way of the Iymj)hati(*s, and to 
such cau.ses as exposure to cokl of the surface of the body or of 
the peritoneal cavity, to abdominal irrigation, and to direct 
action of a general ana‘.slhetic. The lol)ular form, or l)roncho- 
pneumonia, which is most frequently met with after ]a])arotr)my, 
is regarded as being usually the result of autoinfection, due to 
aspiration of .secretions from the mouth and ])harynx, whilst 
the patient is under the full influence of an ana\sthetic. It is 
j)ointed out that the interference with free breathing anrl ex- 
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])oct()ration rcsultinjj; from pain at the seat of operation and im- 
])ode(l movements of the incised abdominal wall, must hivour 
very much the develojmient of lunji[ disease after laparotomy, 
wliilst the resistance to the inflammatory attack is in many 
cases miu'h imi)aired in conscfjucnce of the enfeebled condition 
of the patient. In concluding, the author recommends, as suit- 
able prophylactic measures, thorough cleansing of the mouth and 
tliroat and irrigation (;f the str)mach before the f)peration; a 
cautious administration of the anc'csthetic, the patient’s face 
l)eing turned to one side to ])ermit a free external flow of oral 
secretion; pn^vention of chilling of the surface of the abdomen 
during and after the operation; the application of thick and 
warm com])resses to the wound, and avoidance of tight bandag- 
ing; frcfiucnt change of the j)atient’s position in l)cd during the 
after-treatmenL ; and as s])eedy a release from the recuml)ent 
])osture as the state of the wound will allow. 

Parotitis. -An acute attack of inflammation in one or both 
])arotid glands may follow upon an operation u])on any 
abdominal organ. I feel sure that the frequency of this most 
trying complication is decidedly less than it was. 

In iSxS;, Stc])hen l\aget collected the records of loi cases, 
and investigating their causes, found that in — 

lo cMScs i>arotilis iirost* after disease or injury of the urinary tract. 

iS " ])an)titis arose after disease or injury of the alimentary canal- 

23 “ ]>arotitis arose after disease or injury of the abdominal wall, peri- 

toneum or ])elvic cellular tissue. 

50 “ jKirotitis anj.se after disease or temporary deranj^einent of the i;en- 

erative organs. 

The i)reiK)n(lerance in this series of cases following upon 
operations uixm the ovaries was doubtless due to two facts, — 
one, that at ‘the time these cases were recorded abdominal sur- 
gery was confined very largely to the pelvic organs; the other, 
that the starvation of the jxitient was considered a necessary 
incident of success; no drop of water was given, perhaps for 
days, and the mouth was parched, the tongue dry and hard. 
In those days the surgery of the stomach and gall-bladder was 
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in its earliest infancy. Oi)enitions were few, and patients 
were not often fortunate enough to survive to develop parotitis. 

The time of the appearance of the inflammation is usually 
towards the end of the first week after o])eration, but cases 
are recorded in which the inflammation began at the end of six 
weeks. In about one-third of the recorded cases both glands 
ha\ e been alTcctcd, the in\olvement of one jircccding that of 
the other by two or three days, as a rule. 

The causes of secondary parotitis remained long olxscure. 
It was at first regarded merely as a variety of mumps, or jirimary 
jiarotitis, until experience shewed that there were two vcr\’^ 
marked dillerenees between them. — ])rimary ])arotitis beinjf an 
infectious and non-suppurative disease, secondary ii|irotitis 
being non-in fectious and jjrone to suppurate. Three . chief 
theories have been held with regard to the nature of this di.sease. 

For able discussions of this subject see Dyluill. “Annals of 
Surger\', ” vol. .\1, p. 886, and Rupert Bueknall, “Lancet,” vol. 
ii, 1905, p. 1158, to both of whom 1 am indebted for some of 
the following particulars: 

I. The Pycciiiic or linibolic Theory . — This was the first of 
the theories to receive general appro\al. It was univensally 
recognized at one time that secondary' ])arotitis occurred in as- 
sociation with operations where suppuration took place, and it 
was not unnaturally supposed that the incidence of this phe- 
nomenon was due to septic embolism of the jiarotid vessels, the 
infected clots being derived from the neighl)ourhood of the 
suppurating wound. But the objcctitms to this view were soon 
recognised to be two, -secondary parotitis was known to follow 
operations where no obvious infection had occurred, when no 
evidence of thrombosis was present; and in fatal cases, even 
when there had been suppuration in the original wound, there 
was sometimes no sign of venous thrombosis, and no discoverable 
source there, or elsewhere, of septic emboli. 

Undoubted instances of pyacmic infection of the parotid gland 



THE COMPLICATIONS AND SEQUELS. 7 1 

have occurred, but the glandular infection has only developed 
at a late stage of the disease and long after other parts have 
suffered. 

The known facts, therefore, with regard to secondary paro- 
titis were that it occurred apart from other pytemic manifesta- 
tions in the great majority of cases; that, in fatal cases, no source 
of infected emboli could be discovered ; that in ca.ses where me- 



Fij;. 7. — Parotitis, early stayc. Vessels normal; small duct blocked with 
debris: walls breakinj^ down; tissue around inflamed and inliltrated with small 
round cells; large duct blocked with debris, containing organisms to high 
power; blood-vessel unalTected (Rupert Bucknall). 


tastasis undoubtedly occurred other jmrts than the parotid were 
affected, and were alTccted at an earlier stage. Buckrudl writes: 

“ More recently the question of embolic origin has been def- 
initely proved to be incorrect, for it has been shown by micro- 
scopic examination that the conditions present are different 
in secondary parotitis, and in parotitis of pyaimic origin. In 
the former instance the jirocess of inflammation begins around 
the ducts in the centres of the lobules, and, moreover, many 
lobules are simultaneously affected. In the latter the inflamma- 
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tion begins around the arteries whieh run in the ])erilol)u]ar 
tissue and the inllamed mass is a single one, involving the area 
of gland-tissue supplied by the particular vessel which has 
become blocked with septic clot. ” 

2. The Sympathetic or Rcpcx Theory . — This theor\' owes its 
origin, or at least its chief advocacy, to Stephen Paget. It 
rests upon a supposed sym])athy existing l)etween the i)arotid 



Fig. 8. — Parotitis, more advanced. Infected ducts »ind adjacent central parts 
of lobule breaking down to form abscess cavities (Rupert Bucknall). 

glands and the generative organs, and in sui)i)ort of it is quoted 
the known relationship existing between mumps and orchitis 
or ovaritis. Such a view as this, however, is not in accordance 
with modem pathological views. A closer investigation of the 
so-called “sympathetic” affections shews that it is infection, 
and infection alone, which is the cau.se of the acute inflamma- 
tory manifestations. The apjx*arance of a theory such as this 
was perhaps not surprising at a time when, as I have said, al- 
most all abdominal operators were concerned with the generative 
organs of the female. 
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3. The Duct-injection Theory . — The suggestion that secondary 
infiammation of the jmrotid was due to direct infection of the 
gland l)y the invasion of the duct by organisms from the mouth 
was made by Hanau and Pilliet in 1889. So good an account 
of this view is given by Bucknall that I take the liberty of 
(luoting it in full: 

They found on microscojjical examination of sections of the 
par()ti<l (i) that the ducts were choked with debris containing 



Fij'. g. — Parotitis, late staj^^c. Gland tissue destroyed and replaced by in- 
llainniatory products, which are breaking down to form abscess cavities; vessels 
not thrombosed or specially inflamed (Rupert Bucknall). 

micro-organisms; and (2) that the inflammatory^ processes pres- 
ent invariably began around the ducts in the centre of each 
lobule and only spread later to the perii>hcry of the lobule and 
the perilobular connective tissue in which the blood-vessels are 
situated. They concluded, therefore, that secondary parotitis 
could not be of embolic origin, or else the inflammation would 
have originated around the vessels, and that the fact that in- 
flammation began simultaneously in the centres of many lob- 
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ules at once, pointed to an ascending infection of the ducts 
as the real source of the alTcction, — a conclusion which was 
further home out by the actual jiresence of micro-organisms in 
the ducts themselves in such cases. 

Additional evidence of difl'erent kinds has been subsequently 
brought forward in supjiort of this view. 

(i) Microscopic sections serve to show that in all cases of 
secondar>' parotitis the disease pursues the following course : (a) 
The ducts become blocked with dtH^ris containing micro-organ- 



Fig. 10. — Parotitis, late stage. Shewing multiloeular abscesses in sitc.s of ducts 
and general small cell infiltration of lol>ules (Rupert Bueknall). 


isms. (6) Inflammation first begins in the centre of each lobule 
around the ducts, and at a point farthest away from the vessels. 
(c) Many lobules arc simultaneously affected; they each be- 
come centrally necrosed and then, finally, by extension they fuse 
to form a multilocular abscess cavity. 

( 2 ) Bacteriological examination, first carried out by Girode, 
has served to prove: (a) That several different kinds of or- 
ganisms may give rise to secondary parotitis, the commonest 


THE COMPLICATIONS AND SEQUELS. 7$ 

being the staphylococcus, the next frequent the pneumococcus, 
and after tha.t the pneumobacillus, the typhoid bacillus, the colon 
bacillus, and the streptococcus, in order of frequency, (b) 
That on taking cultivations from the gland itself, the pus con- 
tained in it, the orifice of Stenson’s duct, and the oral cavity 
respectively, the organisms found at each spot are invariably 
identical in each individual case, a fact which supports the con- 
clusion that the infection of the gland spreads from the mouth 
via the duct, (c) That the organism giving rise to secondary 
jmrotitis is by no means invariably the same as that giving 
rise to the jirimary disease during the course of which the 
attack of parotitis has arisen. Thus, in the cases complicating 
l)neumonia the organism causing parotitis may be the pneu- 
mococcus or the staphylococcus ; in typhoid fever it may occa- 
sionally be the typhoid Ixicillus, but it is much more com- 
monly the staphylococcus or pneumococcus. In embolic par- 
otitis due to pyiemia, on the other hand, the organism in the 
parotid is invariably identical with that giving rise to the pri- 
mar>^ disease find the .abscesses in other i)arts of the body. 

^licroscoifical or bacteriological evidence of direct or ascend- 
ing infection has lieen brought' forward by the following ob- 
servers: Girode (12 cases), I’rantois (2 cases), Diaz, Swain, 
Bosquier, Alorley, and Subkovski. Toui)ct, Testa, Subkovski 
and Fischel found the jincumococcus in the gland in cases of 
lobar pneumonia, and Janowski and Lehmann found the ty- 
phoid bacillus in cases, of enteric fever. Girode, on the other 
hand, found the stajjhylococcus to be the cause of the parotid 
infection in a case of pneumococcus pneumonia, and the 
pncumobacillus to be present in the gland in a case of 
pueriJeral septicemia of streptococcus origin. Various observ- 
ers, moreover, have shown that parotitis complicating enteric 
fever is far more frequently due to the staphylococcus than 
the typhoid bacillus. 

Post-operative Hsematemesis. — ^Hematemesis which follows 
upon operatiops upon the stomach, and is obviously due 
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to the improjjer or imperfect application of sutures in the 
formation of an anastomosis between the stomach and the 
duodenum and jejunum, is not considered in the following 
remarks. 

Post-operative hiematemesis follows far more frequently 
upon ojierations invoh'ing the opening of the abdomen 
than upon any other operations. It is true that cases 
of even fatal hiematemesis have occurred after oiierations 
uixni the bladder or urethra, upon the head, and upon 
the extremities; but all these cases together do not, in 
number, form a tithe of those which are seen after abdom- 
inal operations. 

In the maji^rity of instances hiematemesis begins within 
twenty-four hours of the oixjration. The blood which is 
vomited has always been in the stomach a sufficient length 
of time to become partly digested, the result being that the 
vomit is ahvaj’s black. “Black vomit’’ is the name by 
which the condition is chiefly known by nurses. The pa- 
tient may or may not have suffered from ether or chloro- 
form sickness; but, whether he has or not, there is usually 
an interval between the cessation of this and the com- 
mencement of the hiematemesis. As a rule, the amount 
vomited is small; there are rarely more than two to five 
ounces at a time. The characteristic condition is for an 
ounce or two to be vomited at freejuent intervals. The 
vomit is often intensely acid, and bums the patient’s mouth, 
throat, and lips. In many cases a broad, red mark on 
the chin or check will shew where the vomited fluid has 
run down to the basin, and the lips often become swollen, 
red, and very tender, for the patient makes little or no 
effort to expel the fluid, allowing it to trickle away from 
his mouth. 

The general condition of the patient is always bad. 
The aspect indicates a condition of profound depression. 
The pulse is small and rapid, the skin cold and moist, 
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the limbs clammy with sweat. The temperature is often 
subnormal. There is, as a rule, a rapidly progressive col- 
lapse. Indeed, in the Severest cases one cannot but feel 
that the patient is the victim of a profound toxaemia — • 
that a poison of unusual virulence is killing him. Patients 
are often curiously sensitive to all impressions in the early 
stage — ^their mental alertness is remarkable, but their com- 
ments soon become spasmodic and jerky, and mal a propos, 
and lethargy, dulness, and general inertia rapidly follow. 

In a very large number of the recorded cases a fatal 
issue has occurred. In a series of twenty-nine cases re- 
ferred to by Purves (“Edin. Med. Jour.,” March, 1902) the 
death-rate was equivalent to 69 jier cent., and this estimate 
is appro.ximatcly that which is given by the majority of 
writers, though from my own experience I believe it to 
be a gross exaggeration. Hajmatemesis follows upon any 
abdominal operation, but is more especially to be looked 
for when the stomach, duodenum, or bile-passages are 
the seat of disease. The time of onset, though usually 
within the first forty-eight hours, may be delayed for as 
long as ten days. 

The cause of the haimatcmesis is not definitely known. 
A great variety of theories have been suggested. Among 
them arc the following: 

Firstly . — It has been suggested that the aniesthetic is 
the cause of the bleeding. It is, however, an undoubted 
fact that precisel}^ the same symptom may be observed 
when the operation has been performed under cocaine. 

Secondly . — Distinct injury to the stomach or duodenum 
is said to result in ulceration, from which the blood comes. 
In some cases an ulcer or several ulcers have been found 
on postmortem examination. It is suggested that the 
damage done to the stomach produces a local necrosis, 
and that the gastric juice then digests the slough, and an 
ulcer results. Kronlcin, however, has shewn that, in order 
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to produce ulcers in this manner, several days must elapse 
between the time of the receipt of the injury and the 
time when an ulcer is found. Though this explanation 
may be acceptable for some cases, it cannot, therefore, 
apply to them all. 

Thirdly . — The suggestion put forth by von Eiselsberg — 
who, in 1899, first drew prominent attention to this symp- 
tom — was that injury to the omentum was the immediate 
cause. Rough handling or twisting or ligation of the 
omentum produced a thrombosis of the omental vessels 
followed by embolism in the wall of the stomach, and 
in consequence ulceration of the stomach resulted. Purves 
writes on this point: 

“In reference to the stomach, in particular, A'on Eisels- 
berg considers that, after ligature of the omental branch 
of the epiploic artery, the vessel becomes thrombosed and 
the thrombus extends back to the origin of the vessel. 
The vessels lie at right angles to one anotlier, and he 
conceives that a portion of the thrombus projecting into 
the epiploic may be swept olT into the jiassing stream and 
carried on into some of the branches going to the stomach- 
wall, there to form a thrombus and ultimately a digestive 
ulcer. He considers that this is the most jiromincnt etio- 
logical factor in the profluction of post-operative hajmat- 
emesis.’’ 

The suggestion is one which, doubtless, contains some 
measure of truth, but it is not, of course, applicable to 
all cases. 

Fourthly. — W. L. Rodman has suggested that sepsis is 
the chief cause. This seems to me to be the most likely 
of all the explanations that have been given, though it 
cannot be denied that in some instances the obvious evi- 
dences of sepsis elsewhere are wanting. In some of these 
cases it may be that the sepsis is of such a character 
as to produce a rapidly fatal toxaemia, the poison acting 
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SO rapidly, indeed, that local evidences— peritonitis, etc. — 
have no time to develop. 

Fifthly . — Mayo Robson, disputing the theory suggested 
by Rodman, writes: “The only explanation that seems at 
all feasible is that the hiemorrhage is dependent on a reflex 
nervous influence.” The apt comment of Purves on this 
statement is — “This is no more easy to prove than the 
other suggestions; but, if it were a true solution of the 
question, it is, I think, admissible to suppose that sepsis 
would, in many cases, determine the onset of the reflex 
or prolong the duration of its action, and thus render 
the condition more serious.” 

The treatment of hajmatemesis will depend in part 
upon the condition of the jiaticnt. In those whose con- 
dition is fairly good, lavage of the stomach with a tepid 
solution of bicarbonate of soda will generally arrest the 
sickness and give relief. The bowels should be compelled, 
if possible, to act freely; high encmata of soap and water 
or oil must be given. Sips of water containing adrenalin 
chloride solution — ten minims to a teaspoonful — should be 
given every half-hour; tlie general and the local effect of this 
drug arc both desirable. Calomel may be given in doses 
of onc-half grain every half-hour. 

The abdominal bandage should be applied firmly — as 
firmly, indeed, as the patient can bear it. 

If the symiitoms of toxaemia are well marked, an intra- 
venous infusion of saline solution will prove of value. 

Reichard has reopened the abdomen in two cases for 
the purpose of searching for the source of the hcemorrhage 
in the stomach. This is a futile and useless procedure. 

Acute Dilatation of the Stomach. — This is among the least 
frequent but most serious complications which may follow 
upon an abdominal operation. A large number of cases have 
now been reported, and an excellent review of many of them 
published by Campbell Thomson (‘b\cute Dilatation of the Stom- 
ach;” Bailli6re, Tindall & C6x, London, 1902). 
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-The symptoms a]i]x>ai- as a rule rather insitl- 
iously after an abdominal operation. The chief of them are pain 
in the epigastrium, constant, ctYortless vomiting of a thin greenish 
or greyish turbid fluid, a ra])id anil steadih' increasing j)ul.se-rate, 
and symptoms of eollapse or exhaustion. The act of A’omiting 
is not often distressing though its frequent repetition may be 
exhausting. As Ileniy' ilorris remarked of one of his cases, the 
vomit is brought up “in large gulps without straining.’’ The 
surgeon’s attention should be drawn to this comjilication by 
the rc])cated vomiting and the constantly increasing pulse-rate. 
An examination of the abdomen will then reveal a tight dis- 
tension of the epigastrium, and when the bandages are removed, 
the outline of the gro.ssly inflated stomach may be marked. 
The pa,ssage of the stomach tube allows a huge volume of gas 
to escape, often with a miniature “report. ’’ and a large volume 
of thin greyish fluid will be evacuated. As soon as the tube is 
withdrawn, the stomach may begin almost at once to refill, and 
within half an hour its distended form may l)e recognised tq)on 
inspection of the abdomen. When the stomach distension 
becomes, as it may, gigantic, the bulging of the abdominal 
wall is mostly to the left and in the lower half ; the right hyjDchon- 
drium by contrast has been said to be flattened or excaA ated. 
In other cases, though the abdomen is large, tense, .and resisting, 
no special bulging at any point can be seen, while in yet others 
the abdomen may be, as in Henry Morris’s case, retracted. In 
this instance, at the postmortem ewamination, although the 
stomach was enormously dilated and occupied the greater i)art 
of the abdomen, its anterior surface was said to be flattened. 

The general condition of the patient is recognised as l)eing 
serious from the first. The respirations arc frequent and shallow ; 
the pulse is rapid, thready, and of poor quality ; the asjx'ct of the 
patient shows that his tissues are starved of water ; he is pinched 
and careworn and old in apiiearance, and the limbs are often cold 
and clammy. Thirst is intolerable and unquenchable ; the pa- 
tient is restless, and at times irritable and w'eary. Diarrhcea has 
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been occasionally observeil. The amount of urine in nearly 
every instance in which special attention has been given to the 
point has been very considerably reduced in quantity, or the 
secretion entirely abolished. 

Pathology . — The appearances presented on postmortem ex- 
amination are curiously similar in almost all cases. The stomach 
is enormously distended, and is sharply bent upon jtself, so as 
to form a gigantic U-tube, who.se ilistal limb is rather shorter 



Fig. 1 1. — .Acute dilatation of the stomach (Campliell Thomson). 


and less thick than the proximal. At the lesser curvature there 
is therefore a shaiqi kink. The stomach seems to occupy the 
greater part or even the whole of the abdomen, cutting off from 
sight and severely compressing all the small and large intestine. 
The walls of the stomach are tightly stretched and thinned, in 
one case seeming no thicker than a single layer of peritoneum. 
The thinning of the walls is not equally distributed; very thin 
patches are sometimes seen, the greater part of the stom- 
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ach remaining normal, or nearly so. In 12 cases out of 44, 
the dilatation was not limited to the stomach, but involved 
the duodenum also, and in one case the upper few inches of 
the jejunum. Box and Wallace have shown that the con- 
dition found in acute dilatation of the stomach can be exactly 
reproduced on the cadaver. They write ; 

“We have found by actual experiment on the cadaver that 
the stomach can be enormously distended by water pressure, 
with the jejunum cut right across and lying patent in the 
abdomen. Moreover, the stomach remains thus distended. 
The same result can be attained after the superior mesenteric 
vessels and the peritoneal folds in their neighbourhood have all 
been divided. If, however, by introduction of the finger well 
behind the distended stomach a little to the left of the mid-line 
of the spinal column, the fundus and posterior wall of the 
stomach be gently raised, the excess of fluid will at once flow 
freely away from the stomach through the cut jejunum. If the 
part of the duodenum which lies on the right side of the spine, 
behind the peritoneum, be first incised, the tense distension of 
the stomach cannot be {Produced. We therefore feel justified 
in assuming that the tense distension is due to actual pressure 
of the stomach on the part of the duodenum which crosses the 
third and ascends by the side of the second lumbar vertebra to 
end in the jejunum. 

“We would suggest, therefore, that in jiroducing the train of 
symptoms met with in acute dilatation of the stomach two 
factors come into play. There is, first, a paralytic condition 
of the viscus which leads to distension, and then, at a certain 
stage, the distended stomach actually produces obstruction by 
pressing on the duodenum on the front and to the left of the 
spinal column.” (“The Lancet,” Xovember 9, 1901, p. 1260.) 

A large number of more or less ingenious hypotheses have 
been suggested to explain the incidence of acute gastric dilata- 
tion, but none of them are completely satisfying. 

By Fagge and others an exce.ssive secretion of the stomach 
was considered the primary factor, the organ being “paralysed 
from overdistension, and unable to rid itself of its burden.” 
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Henry Morris, who considered the excess of secretion to be an 
important determining cause, suggested the name “gastro- 
succorrhoea” for this disease. In several cases, however, the 
distension of the organ is not by any means wholly or even 
chiefly due to the fluid contents ; for when the stomach is emp- 
tied of gas by a stomach tube, and before any fluid has escaped, 
the viscus may return almost to its normal size. Campbell 
Thomson writes: 

“ It is, of course, a difficult matter to establish precisely the 
relationship which exists between the distension and the secre- 
tion, but it seems probable that they must be looked upon as 
two distinct processes. 

“The most likely explanation seems to be that the stomach 
wall becomes paralysed — the possible causes of which will be 
discussed further on — and then, later on, the organ becomes 
distended by gas or excessive secretion. Moreover, the fact 
that excessive secretion is not present in every case makes it im- 
possible to consider it as the primary cause ; in some cases there 
is very little fluid found after death, the stomach being almost 
entirely distended with gas.” 

Pepper and Stengel suggest that the immediate cause of 
the dilatation is a spasm of the pylorus; but if this were so, 
the not infrequent implication of the duodenum would be still 
to explain. Wiesinger considers that there is a volvulus of 
the stomach, and that the distension is similar to that found 
in a twisted sigmoid flexure. 

Albrecht was the first to suggest that the constricting agent is 
the superior mesenteric artery, ufliich, owing to the downward 
dragging of the intestines, presses upon and obstructs the third 
portion of the duodenum. Kundrat, Ewart, and others have 
offered evidence in support of this view, and there is little 
doubt that in some cases, at least, the explanation is satis- 
factory. Albrecht points out that if the descending portion of 
the duodenum be opened and the finger passed onwards into 
the transverse portion, and [with the other hand traction be 
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made upon the mesentery by pulling the intestines towards 
the pelvis, the constricting power of the superior mesen- 
teric artery will be clearly recognised. In Jessop’s case, 
and in others, the distended duodenum was abruptly narrow’ed 
at or near the point of crossing of the artery ; but in other cases, 
and these form a majority, there was no constant point at which 
the stricture was found. 

The view which seems to be most highly favoured by the 
majority of writers is that the panilysis of the muscular wall 
of the stomach is primary. Carrion and Hallon (“S^maine 
M«licale,” August 21, 1895) have shown that the section of the 
pneumogastric nerves in the dog leads to dilatation of the 
stomach, and to symptoms resembling in many cases those of 
unemia. It is clear that in some instances, as soon as the stom- 
ach has reached a certain size, it is almost impossible for it to 
recover, either because there is some kinking or rotation at the 
pylorus, or because pressure is exerted, as Box and Wallace 
suggest, upon that part of the duodenum which crosses the 
third and ascends by the side of the second lumbar vertebra in 
the left side. 

Attention has been specially drawn by P. Muller (“Deut. 
Zeit. f. Chir.,” August, 1900) to dilatation of the stomach following 
uiX)n abdominal operations. In some of these cases the gastric 
distension is only a part of a general involvement of the intestinal 
canal, due to jKjritonitis. The septic condition induces a paresis 
of the bowel w'alls, and distension of the gut rapidly follows. 
In other cases, and it is these to which .Muller draws particular 
attention, the dilatation of the stomach is due to the pressure 
upon the duodenum of the superior mesenteric artery. When a 
large ovarian tumour or a fibroid tumour of the uterus is re- 
moved, the intestines, compressed for many months or years to 
the upper part of the abdomen, sink down into the pelvis, and so 
drag upon the superior mesenteric artery as to compress the 
duodenum in the manner already described. 

Treatment . — Treatment should be directed early to the relief 
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of this condition. Indeed, if the case progresses far without 
recognition, the issue is almost inevitably fatal. Recourse must 
be had at once to the stomach tube, and the viscus must be emp- 
tied and washed out with an abundance of hot sterile salt solu- 
tion. If, as is likely, the stomach begins quickly to refill, the tube 
must be again passed, and if necessary be left in for several hours. 

In my own few cases, relief has always been given by changing 
the position of the patient. He must be placed prone in bed, 
with a pillow beneath the pelvis. One acts upon the supposition 
that there is compression of the duodenum by mechanical traction 
upon the superior mesenteric vessels. Whether the hypothesis 
be right or wrong, relief is undoubtedly afforded, sometimes 
in a most remarkable manner, by the change of posture. In 
the severer instances opening and drainage of the stomach may 
be necessary; or the operation of gastro-enterostomy may be 
considered. Though this measure has never been put to the 
proof, on theoretical grounds it would appear likely to be of 
service. 

Phlebitis and Thrombosis. -The occurrence of thrombosis 
of veins is not very infrequent after any form of abdominal 
operation. It follows most commonly upon pelvic operations, 
especially abdominal hysterectomy, but also after operations 
involving the upper part of the abdomen, such as gastro-enteros- 
tomy or cholecystotomy. 

The thrombosis of the vein may be due to or may precede 
phlebitis. If thrombosis is the primary condition, which is 
probably very unusual, it is attributed to heart weakness, and 
consequent slowness of the blood current, impoverished con- 
dition of the blood as a result of long illness, or repeated ha;mor- 
rhages (the “marasmic thrombosis” of Billroth), and to an in- 
crease in the coagulability of the blood due to an excess of calcium 
salts. 

In the very great majority of the cases, however, it is probable 
that phlebitis occurs first, and that the formation of a thrombus 
is secondary. The phlebitis as due, almost certainly, to in- 
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fection, though many of the recorded examjiles occurred when 
it is said that the wound remained aseptic. 

This complieaton is foumi most frequently after abdominal 
hysterectomy (30 per cent, of the eases). This is an operation 
in which there are many ligatures left behind, a septic cavity 
is opened, and no dniinagc is ]>rovided. During an intcr\'al 
operation for appendicitis, there may be di.sturbanee of those 
\ eins in the mesoappendix in which clots have already formed 
in the earlier stages of the disease. We know now that many 
of the wounds which run an “aseptic” course really contain 
organisms throughout the time of their healing. Infection, 
therefore, as a cause of j hlebitis. cannot be excluded. To me 
it is the most likely explanation in all cases, though I rjuite rec- 
ognise that a contraiy opinion to this is held by surgeons of con- 
siderable authority, .such as Maurice Richardson and others. 

The veins most frequently affected are the saj henous and 
femoral of the left side. The enormous I'reponderanee of the 
cases on the left side has neverbeen adequately explained. Dr. 
W. W. Keen suggested that the pa.ssagcof the left common iliac 
vein under the right common iliac artciy might lead to a retarda- 
tion of the blood in the left vein, and thus act as a cause of 
venous thrombosis. This anatomical arrangement df)ubtlcss 
plays some part in the causation of the condition, and it is well 
to note also that when there is any congenital anomaly in the 
venous system below the diaphragm, it is almost invariably 
found upon the left side. X'aricose \ ein.s of the lower extrem- 
ity are far more frequent ujion the left side than the right. 
But it is doubtful whether the merely mechanical conditions which 
can be brought about by any of the circumstances mentioned 
would suffice to determine the so frequent incidence of the 
inflammation ujion the left side. 

We may summarise the main facts with regard to thrombosis 
following abdominal operations in this way : Thrombosis occurs 
most frequently after oiJcrations upon the lower jiart of the abdo- 
men ; it is estimated to happen in 2 jier cent, of all cases ; it is first 
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noticed about two weeks after the operation ; it is more apt to 
afflict patients who are debilitated by long illness, or whose con- 
dition is poor as a result of frequent ha;morrhages ; it is found in 
great preponderance upon the left side, where it affects the 
saphenous and femoral veins; as a causative factor sepsis can 
rarely be excluded ; ]:hlebitis precedes the thrombosis, as a rule. 

Cordier (“Journal of the American Medical Association,” vol. 
ii, 1905, p. 1792) has collected records of 232 cases. He gives 
the following table, which .shews the number of cases following 
various operations : 


Xephrorrhaphy g 

Aj)poTidicitis, mostly so-callcd aseptic cases 27 

Cholecystotom y 4 

Oophorectomy (cystic, cirrhotic, etc.) 16 

Hysterectomy libroids, so-called aseptic cases 6g 

Vajjinal operations, character not stated 8 

Alexander’s operation 3 

Hernia 4 

I’yosalpinx 7 

Pelvic operations, not specilied 9 

Abdominal and pelvic, character not stated 56 

Ectopic prcpjnancy 4 

Vaginal hysterectomy for cancer 9 

Suspension of uterus 7 

Splenect(.)my : i 

Special Fhatcres. 


In 213 cases, left saphenous or femoral veins were atlected. 

In S cases, Ijoth left and right veins were affected. 

In I j ca.ses, right veins alone were afifected. 

In 1S2 cases, proximal part of vein first affected. 

In 3O cases, distal part of vein first affected. 

In 14 cases, i)ortion of vein affected not mentioned. 

In t 60 cases, sepsis was not present at time of the operation. 

In 5O cases, no mention of sepsis or a.sepsis was made. 

In TO cases, there was pus pre.sent at ti'me of operation. In the great 
majority of cases the first symptoms appeared from the 10th to 
the 15 th day. 

In 6 ca*ses, pleuritic and lung complications. 

In 3 cases, sudden death occurred. 

('urclier gives a good description of the elinical course. He 
writes : 

“The usual onset of this condition is marked by a gradually 
increasing pain along some portion of the long saphenous vein. 
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usually the left, and most frequently just below the saphenous 
opening in the fascia lata. This pain may extend along the 
whole course of the vein and, as a rule, does follow the vessel below 
the knee. An elevation of temperature of from 2 to 3 degrees is 
noticed and a proportionately increased pulse-rate is also ob- 
served. The pain in limb is increased by moving the limb or 
by permitting it to remain in a dejicndent position, and is 
partially relieveil by elevating the leg and thigh. On examining, 
in many cases, there will be noticed a redness along the course 
of the inflamed vein or veins. If seen early, no perceptible 
swelling of the limb will be noticed, but within a few days, if 
the case is a severe one, the whole limb will be swollen, but 
more particularly the calf of the leg. This swelling is uniform, 
and free from discolorations or redness; in fact, the surface is 
blanched. Pressure along the course of the vein elicits tender- 
ness, and in the calf of the leg the tenderness is found all over 
the posterior surface. The vein is hardened and rolls under the 
fingers like a tendon, in many cases. Pressure, if continued for 
several minutes, may produce pitting, but not so well marked 
as in the dropsical affections. Except along the course of the 
superficial portion of the vein, which may feel unnaturally 
warm, there is a death-like temperature of the surface to the 
examining hand. ” 

As soon as the condition is discovered it must be treated 
very seriously, and the patient warned of the risks of disturbance 
of the limb. 

The affected limb should be deviated on a couple of pillows, 
and some warm and comforting dressing applied. Lead and 
opium lotion, or warm boracic fomentations, are soothing and 
grateful to the patient, but they must be applied without disturb- 
ing the limb. If a long many -tailed bandage is placed from the 
buttock to the heel, the front and sides of the limb can be ex- 
posed, and the fomentations applied to them without moving the 
leg. Flannel bags loosely filled with bran, and made hot in the 
oven, keep warm for a couple of hours ; they may be laid over a 
thin wrap of gamgee tissue and changed as often as necessary, 
without any disturbance. 
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Local treatment must be continued so long as there is tender- 
ness in the course of the vein, and the first movements must be 
made with great gentleness and caution. It is not possible to 
fix arbitrarily any time for the commencement of movements, 
but in most cases four or six weeks must be allowed to elapse 
from the time when the last extension of inflammation oc- 
curred, before movement is permitted. 

Lennander suggested some years ago that, in cases where 
thrombosis of the veins was feared, the patient should be kept 
in the Trendelenburg position for a few days. It is certainly 
an advantage in some cases slightly to elevate the foot of the 
bed, and to instruct the nurse to gently rub the patient’s legs 
from the heel upwards for a few minutes tw’^o or three times daily. 

Stasis and sepsis, j^robably the twin causes of phlebitis, are 
both preventable. The latter is perhaps not under our control 
so completely as we think, but the former can always be counter- 
acted. In some six or seven cases of phlebitis following suppura- 
tive appendicitis I have used the intravenous injections of collar- 
gol with a degree of success which will urge me to use it in 
like cases in the future. 

The possibility of detachment of a part or the whole of the 
thrombus must never be forgotten or minimised. Sudden death 
has occurred upon the patient first attempting to stand, or to 
move in his chair, as a result of imlmonary embolism. 

The question of the association of thrombosis with post- 
operative pneumonia and pleurisy is discussed elsewhere. 



CHAPTER IV. 

ABDOMINAL INaSIONS. 


I DO not think that, though much thereon has been 
written, it is yet adequately recognised that the steps 
in the making and in the repair of an abdominal wound 
are of the very greatest importance. I doubt whether it 
is any exaggeration to say that the circumstances con- 
nected with the incision are among the most important 
in the whole range of abdominal surgery. For, if the 
incision be improperly made, by the free division of mus- 
cular fibres or the wilful and unnecessary severing of nerve- 
trunks, a weakened area is left in the belly-wall the results 
of which may be of even greater severity than those con- 
ditions which first made the operation advisable. Too 
great care cannot therefore be exercised in the proper 
choice of a method of incision and of the means of its 
securest closure. It is a cardinal rule that there shall 
be no division of muscular fibres unless it is absolutely 
necessary for a sufficient exposure of the operation field ; 
muscular fibres are always to be separated, never to be 
cut. Nerves, likewise, are things to be treated with respect, 
and in many cases a little tact in the arrangement of 
a wound will result in the avoidance of any injury to 
them. As an example of the damage that may result 
from nerve division, I may quote the case of a patient 
upon whom an abdominal nephrectomy had been performed 
through the right linea semilunaris ; several nerves had 
been divided, and, as an inevitable consequence, the rectus 
muscle supplied by them had wasted to the point of almost 
complete disappearance. An enormous hernia had developed, 
which no operation could possibly cure. In some instances 
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when the fibres of the rectus have been split in the per- 
formance of cholecystotomy or gastro-enterostomy, without 
reference to the position of the nerves, that part of the 
muscle to the inner side of the incision has undergone 
atrophy, and a hernia has consequently developed. At 
Czerny’s instance Assmy investigated the after-results of 
cases in which a wide vertical splitting of the rectus fibres 
had been performed, and shewed that an atrophy of that 
part of the muscle dissociated from its nerve supply always 
followed. In cases of gastro-enterostomy, therefore, and in 
the operation of gastrostomy as performed by Hartmann 
and Kocher, the rectus muscle is not split at all. The 
anterior sheath is divided, the whole of the muscle is pulled 
to the outer side, and an incision is then made through 
the posterior sheath, on a line directly behind the skin 
incision. When the operation is completed, the muscle 
falls back into its normal position. 

The splitting of muscular fibres is readily and safely 
accomplished in the oixiration of gastrostomy, as was first 
shewn by Howse; in the operation of removal of the ap- 
pendix, as was shewn by Me Burney; in the operation of 
removal of the kidney, as was shewn by Edwards, and 
later by Abbe; in the ojxjration of left inguinal colotomy, 
and so forth. If, in any incision, a division of fibres can 
be effected in only a part of the wound, it is to that 
extent an advantage over an extended division of the 
fibres. 

The principles which guide the surgeon in the making 
of incisions elsewhere must guide him here also. The 
cut must be perfectly clean; the edges of the muscle when 
separated or divided must be sharply defined; there must 
be no fraying of the edges, due to clumsy or untidy work. 
Furthermore, any rough handling of the wound during 
intra-abdominal manipulations must be expressly avoided. 
If a difficult manipulation is performed through an opening 
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which cramps the surgeon’s hands, the wound edges will 
be bruised, perhaps soiled with escaping fluids; indeed, so 
great damage may be done that a proper healing of the 
wound is impossible. All incisions must, therefore, be of 
adequate, though never of undue, length, and as soon as 
the abdomen is opened a protection to the lips of the 
incision must be afforded by a covering of flat swabs i 
small linen squares, or other soft material which has been 

thoroughly sterilised 
and wrung out of hot 
sterile salt solution. 
Wounds heal more 
kindly the greater the 
respect witli which 
they are treated. I 
feel sure that some of 
the cases in which a 
stitch abscess seems 
incapable of explana- 
tion may be ac- 
counted for by the 
fact of rough hand- 
ling and bruising of 
the cut edges of the 

Fig. 12. — Incision of the peritoneum. The WOUnd. The method 
clip is held by the assistant, the dissecting for- incising the peri- 

ceps by the surgeon. 

toneum between a 
clip and a pair of forceps is shewn in figure 12, the slitting 
up of the peritoneum on the forefinger in figure 13. 

The special incisions used in each region will be dis- 
cussed in detail in each section. 

In the suture of incisions great care is also necessary. 
When muscular fibres have been separated and pulled forci- 
bly apart, the moment the retractors are withdrawn the fibres 
come together and close the temporary gap. How strongly 
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the muscles act in securing the closure of such a wound can 
be realised if the finger happens to be therein when the patient 
is straining, vomiting, or coughing. The finger is gripped 
in a sort of vice. Nevertheless I usually put in one or two 
sutures, uniting the separated edges, to ensure perfect accuracy 
of apposition. When a muscle is divided — say, the rectus 
— or an incision is made 
in the middle line, the 
wound should always be 
stitched up in layers. I 
generally use three lay- 
ers of sutures passed in 
the following manner : 

A Ilagedorn needle 
armed with a long 
thread of No. 2 catgut 
is used; the first stitch 
is taken at the top of 
the wound, and picks 
up the peritoneum and 
the fascia transversalis 
and the posterior sheath 
of the rectus, above the 
umbilicus; this stitch is 
continuous and extends 
from the top to the bot- 
tom of the wound. The Fig. 13. — Division of the peritoneum, 
needle is then laid aside, 

to be presently resumed. A series of silktvorm-gut sutures are 
now passed through all the thickness of the abdominal wall 
which is not embraced by this first catgut suture; that is 
to say, that the skin and subcutaneous tissues, the ante- 
rior sheath of the rectus, and the bulk of the muscular fibres 
of the rectus are all included. A series of these stitches are 
passed, at intervals of about three-fourths of an inch, along 
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the full extent of the wound. The ends are left loose on each 
side, and are there seized by a clip. These interrupted silk- 
worm-gut sutures being introduced, the needle armed with cat- 
gut just laid aside is taken up again. The same suture, with- 
out knotting or interruption, then returns from the lower 
end to the upjx^r, ])icking up the anterior sheath of the rec- 



Fij'. 14. — Suture of aljdom- Fiij. 15. — The interrujited sutures of silk- 
inal wall, shewing the continuous wiirni-gut. 

suture of catgut. 


tus and a few of its muscular fibres. This stitch is pulled 
with sufficient tightness to get a good apposition of the ante- 
rior sheath of the rectus. When the upper end of the wound 
is reached, the end of the stitch is tied with the original end 
which had been left long, and the ends are cut short. 'I'lie 
condition on section is shewn in figure 17. 
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The interrupted silkworm-gut sutures are now tied and 
cut short. For the exact apposition of the skin edges I have 
frequently used Michel’s clips. 



i6. — SutuR* of abdoiiiiiial wall, the continuous sutuR‘ R'turnin,^ and pick- 
in.u: uj) the anterior sheath of the rectus. 



Fig. 17. — Suture of the abdominal wall. Section shewing the position of 
the stitches: a and a are the diflereiit ].iarts of the same continuous suture, 
6, 6, interrupted sutures. 

In some cases where the abdomen is very lax there may 
be need of a slight overlapping of the cut edges of the ante- 
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nor sheath of the rectus. It has been shewn that the greater 
part of the strength of the scar lies in the anterior sheath of 
the rectus; if good healing is obtained in that, the cicatrix 
is not likely to yield. The overlapping adds greater strength, 
therefore, to the scar. The methods of securing this overlap- 
ping are shewn in the figures. 

With regard to the material which is used for the buried 
suture, nothing can be better than medium catgut adequately 

sterilised. The use of silk for 
buried stitches, though advocated by 
Kochcr, i)ossesses no single advan- 
IB tage over catgut, and it, qucstion- 

!B k*ss, possesses more than one dis- 

ISg \£ advantage. The fallacy which sup- 

/f? jX)ses that a non-absorbable suture 

fn continues its functions perpetually 

has been exposed times without 
— ■'''Ttl Ml number. The wandering of such 

a3 O' sutures away from the place of 

'R Bj their introduction is a matter of 

fff common observation. If, therefore, 

they cease after a time to ])erform 
their necessary functions, they are, 

... „ .,,, , for their purpose, less to be com- 

rii(. i8. — I he ovcrlaj^liinj^ ^ ' 

of the aponeurosis of the rec- mciided than sutures which, having 

tiis in the suture of an abdorn- i. ^ 

inal uoun,l(.\., Lie’s method), achieved their purpose, disappear. 

The weight, both of argument and 
experience, is, so far as I can ascertain, entirely on the side 
of those who use catgut rather than a non-absorbable material 
for their buried sutures. 

The method of suture of the wound just described has been 
found to give perfectly satisfactory results. It possesses the 
advantage of givdng easy and accurate apposition to all the 
layers of the abdomen, and it especially supports the aponeu- 
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rosis of the rectus, in tliat through this structure tlierc are 
sutures of apposition and of wider support. 

To obtain clean and perfect healing and permanent 
strength in the wound, it is necessary, therefore, to have 

(а) clean-cut, neat incisions, 

(б) an absence of teasing or fraying of the muscle edges, 

(c) protection to the lips of the wound from damage by in- 
struments, hands, or discharges, 

{d) perfect asepsis throughout, 

{e) accurate suturing in layers, sutures of apposition and su- 
tures of support both being used, 

(/) an absence of tension in the wound. 



CHAPTER V. 


PENETRATING WOUNDS OF THE ABDOMEN. 

A DivSTixcTioN has l)een drawn between penetrating and 
perforating wounds of the abdomen, but the distinction is, 
for clinical purposes, negligible, for, in the great majority of 
instances, complete penetration of the abdominal wall im- 
plies also a perforation of some viscus. The wounds in which 
the greatest damage to viscera is inflicted arc generally below 
the umbilicus. 

The viscera arc injured in the following order of fre- 
quency: the small intestine, the liver, the stomach, the large 
intestine, the other solid viscera. As soon as the intestine 
is wounded, if the wound is small, there is a prolapse of the 
mucous membrane, which temporarily blocks the opening 
and pre\'ents a discharge of the intestinal contents. It is gen- 
erally su])posed that the leakage of the contents occurs in- 
stantly upon the solution of continuity in the bowel, but this 
is not the ca.se. A temporary sealing is the rule. The two 
conditions which aid in extravasation arc intestinal disten- 
sion and the manipulations of the surgeon. When the injury 
is inflicted upon the intestine, the damage is of such a 
character as to cause a local stunning or paralysis of the bowel ; 
movement is, therefore, arrested, and the pouting of the 
mucosa tem])orarily blocks the opening. When distension 
occurs, and wlien tlie power of movement returns, then leak- 
age may occur. Murphy has pointed out forcibly that ex- 
travasation occurs chiefly on manipulation. When the solid 
viscera or the mesentery are wounded, ha;morrhage occurs, 
often in profuse quantity. ^ 
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Douglas writes: 

“The effects of any given penetrating wound of the 
abdomen are problematical. Their nature is uncertain; the 
tract is always septic; the number of perforations, unknown; 
complications cannot be foretold. If a ball of average ve- 
locity enters the abdominal ca\dty, perforation is to be ex- 
pected. That it may find its way between the interstices of 
the intestines we have previously admitted as a possibility; 
but that it may produce perforations of the intestines from 
one to twenty-eight in number is a recorded fact; that, if 
solid viscera lie in its course, it will traverse these and, in all 
probability, will wound other viscera. Multiple perforations occur 
most frequently in the ileum, and are oftenest made by bullets 
that pass through the abdomen obliquely from side to side.” 

The following is the method of operating: The abdomen 
is opened through a median incision under all circumstances 
— lateral incisions must not be used, for some part of the neces- 
sary investigation cannot be conducted through them. 

The escaping blood-stained discharge is cleared away as 
speedily and completely as possible, and if there is evidence 
of haemorrhage occurring at the moment, the solid viscera, 
liver, spleen, kidneys, and the mesentery, must be first exam- 
ined. If injuries thereof be found, they must be dealt with 
forthwith, for injuries of the hollow viscera are far less urgent 
in their need for attention. 

Wounds in these viscera may be treated by suture, by cau- 
terisation, or by packing with gauze. The liver and the 
kidney both hold sutures well; the' spleen generally tears away 
under the tension of a stitch. In extensive wounds of either 
spleen or kidney the organ may have to be excised. The 
sutures used for the control of the haemorrhage are passed 
with an ordinary large intestinal needle, or, in the case of 
the liver, by Kousnetzoff’s special instrument. If the kidney 
be injured, posterior drainage is needed. 

The solid viscera having been dealt with, the intestine 
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must be methodically examined. Starting from a fixed point, 
— the duodenojejunal flexure or the cajcum, — the whole of the 
small intestine is rapidly passed through the fingers, and, as 
a rent is exposed, it is at once sutured. Two or three rents 
may lie close together, but if so, it is better to suture them 
than to excise the damaged length of gut. Resection is at 
times necessary, but it should be adopted only when simple 
suture is impossible. As a rule, there is no need to turn the in- 
testines out of the abdomen, but this may be done if necessary. 

As the bowel is examined, the mesentery is carefully 
searched for a wound. If one of small size be found, it may 
be closed with a single suture. If there be a large one, paral- 
lel to the bowel, the segment of gut supplied by the tom ves- 
sels will have to be excised. All rents in the intestine are 
closed by a double layer of sutures in the usual way. 

Other organs are now examined — the bladder, large in- 
testine, pancreas, etc. — with equal care. Though a detailed 
examination of all parts is tedious and time-consuming, it 
cannot be neglected with impunity. Disaster follows per- 
functory work. 

Lavage and drainage are adopted in the manner and under 
the circumstances already described. It is safer always to 
drain. 

The experience of surgeons in America is far greater in this 
matter than that of any European surgeon. I cannot, there- 
fore, do better than quote from Dr. Douglas’s admirable work 
on “The Surgical Diseases of the Abdomen” the following 
paragraph on the general surgical indications in cases of gim- 
shot wound of the abdomen: 

“The indications in any given case of gunshot wovmd of 
the abdomen are to relieve shock, control haemorrhage, re- 
move infectious matter, re-establish the continuity of the in- 
jured viscera, and provide direct or indirect drainage. If 
the patient is in great pain, a hypodermatic injection of mor- 
phin should be immediately given, and he should be moved 
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with greatest care to his home, or preferably, to a hospital. 
Preparations should be in progress for an abdominal section. 
Stimulants may now be indicated. If penetration is not 
obvious, this question should be determined by enlarging the 
wound of entrance under cocain anaesthesia. If penetration 
is found, or if, from the location of the wound, course of the 
bullet, and the symptoms, it seems at all probable, a general 
anaesthetic, preferably ether, is administered, and laparotomy 
at once undertaken. The abdomen is opened through the 
linea alba preferably, as the track of the bullet is always sep- 
tic. The location of the wound and known course of the bul- 
let may justify lateral opening. When the peritoneum is 
opened, if there has been much haemorrhage, its free escape 
intensifies the existing shock. To ov’ercome this, the assist- 
ant, who has previously exposed a vein and introduced a 
cannula, now proceeds with the intravenous infusion of normal 
saline solution, the surgeon having by this time secured the 
principal bleeding points, whieh is the first indication on open- 
ing the abdomen. If, w'hile searching for these, he meets with 
intestinal perforations, they should be surrounded with gauze 
to mark them and to prevent extravasation. The increased 
vascular tension due to the saline infusion will develop 
bleeding points which might otherwise escape notice. This 
known action of the saline prohibits its use until the abdomen 
is opened and the chief bleeding points are controlled. Our 
methods of hajmostasis are ligature, suture, actual cautery, 
and gauze packing. The next step is to repair the injured 
viscera by the special methods which will be emphasised 
under their several headings. Unless there has been wide- 
spread extravasation of visceral contents, the peritoneal cav- 
ity should not be flushed, but all material removed by gen- 
tle sponging with gauze. After the intestinal perforations 
are closed, an ounce of saturated solution of sulphate of mag- 
nesium should be introduced through a cannulated needle into 
a coil of the intestine remote from the wound, and this punc- 
ture closed by suture. The question of drainage in gunshot 
wounds of the abdomen is sub judice. Tiffany, Goley, and, 
indeed, the majority of surgeons, advise drainage in all cases 
in which viscera are injured. Fenner’s personal experience 
in 6 cases with 5 recoveries and i death, all treated without 
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drainage, and my own experience in 8 cases with 2 deaths, 
lead me to the conclusion that drainage is not desirable if 
there is little or no extravasation and if the operation has been 
done within six hours. In operations after that time and in 
all cases where the general cavity has been irrigated multiple 
gauze drains should be employed. The bullet wound in the 
parietes, either of exit or entrance, should be excised and 
closed by sutures or left open and drained with a strip of 
gauze.” 

Dr. Fenner (“Annals of Surgery,” vol. xxxv, p. 15) reports 
six cases of penetrating wounds of the abdomen treated by 
operation, and gives statistical tables of 152 cases treated at 
the Charity Hospital, New Orleans, between January, 1892, 
and January, 1901. There were 96 cases of gunshot wound 
of the abdomen with visceral injury. Of these, 71 died — 
a mortality equivalent to 73.95 i)er cent. 

This subject is discussed further in the chapters dealing 
with the injuries of the several viscera. 



CHAPTER VI. 


THE SURGICAL TREATMENT OF ACUTE PERITONITIS. 

Cases of acute i)eritonitis may be classified into three 
groups : 

1. Those in which the inflammation is localised, and an 

abscess, definitely and sharply separated from the 
rest of the peritoneum, is iiresent. 

2. Those in which the peritonitis is spreading away from 

the original source of infection, but in which some 
part of the peritoneum is demonstrably healthy. 

3. Those in which the aftection of the ]ieritoneum is uni- 

versal. 

The following remarks apply to the last group. The prin- 
ciples of treatment in the first and second groups are dealt 
with elsewhere. 

OPERATION IN ACUTE PERITONITIS. 

In cases of acute general jicritonitis operation is indicated, 
firstly, for the purpose of giving vent to the products of 
inflammation — pus, sero-pus and the escaped contents of 
wounded viscera; secondly, for the purpose of removing, or 
of otherwise dealing with, that organ or viscus from which 
the inflammation originally started; thirdly, for the purpose 
of cleansing, so far as is possible, the walls and recesses 
of the infected cavity ; fourthly, for the puri)ose of emptying, and 
if need be draining, the intestine whenever it is paralysed in over- 
distension ; and, fifthly, for the purpose of providing for a further 
discharge by free drainage (which can only be of a temporary 
character), or for shutting off by gauze packing the most infected 
part of the cavity. I do not think that in any abdominal opera- 
tions ever undertaken by the surgeon the need for speed, com- 
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bined with aptness, can be greater than in these. Slow opera- 
tions mean death from shock; imperfect operations mean death 
from a continuance of the acute inflammation. Perfunctory 
work and slow work are both out of place. 

It must be the surgeon’s duty, therefore, to ensure that 
every precaution is taken to lessen or avoid the incidence of 
shock, and to see that absolutely everything needed in the 
operation is ready before the aruesthetic is administered. 

As a rule, an enema of lo or 12 ounces of warm water 
with an ounce of brandy and a hypodermic injection of 10 
minims of liquor strychninje will be given. The cleansing of 
the abdomen can generally be done before the ether is given. 
The abdomen is opened by a free incision in the middle line. 
As soon as the peritoneum is incised, the character of the es- 
caping fluid is noticed. The fluid in the case of perforated 
gastric ulcer is generally turbid, abundant, and flakes of lymph 
or of food are floating in it. When the duodenum is perfor- 
ated, the fluid may be bile-stained. In both, the gas, which 
is also present free in the peritoneal ca\'ity, is odourless; this 
is a point of considerable diagnostic importance, for if the gas 
be of strong odour, perforation in the stomach or duodenum 
can almost certainly be excluded. If the fluid be darkish 
brown and ofTcnsivc, a low perforation of the intestine will 
be suspected. In cases of typhoid fever in which an ulcer 
perforates the fluid is turbid, contains brownish material and 
particles of curdled milk or other food. The characters of 
the fluid arc not alwaj's such as to give help to the surgeon. 
lAis may result from a variety of conditions, and its abomi- 
nable offensiveness, though suggesting a perforation of the ap- 
pendix more decidedly than any other lesion, is not pathog- 
nomonic. 

The hand or three fingers are now introduced within the 
abdomen with the most scrupulous gentleness and care. The 
damage done by clumsiness now may be irreparable; the 
rough and forcible pushing of the hand indiscriminately within 
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the abdomen may rupture the thin and tender peritoneum 
tightly stretched over an inflamed intestine, and leakage of 
highly infective organisms through these rents may produce 
a fatal inflammation. 

The search within the abdomen is puqjoseful. The 
cajcum is first sought, in order to ascertain the condition of 
the appendix, and in order to discover the condition, as to dis- 
tension, of the caecum itself. If the aijpendix be tliscovercd 
to be gangrenous, it is dealt with at once in the usual manner. 
If the caecum is found distended, it is clear that the lesion, 
if of an obstructi\'e character, is in the large intestine. The 
sigmoid is then sought: if that too is distended, the condition 
(if the rectum be unobstructed, which, i)resumably, it is 
known by previous exiierience to be) is one of general par- 
alytic distension of the intestine due to a universal inflam- 
mation. If a search has so far proved ineffective and the con- 
dition of the patient iicrmits a further investigation, a close 
scrutiny should be made in order to discover any thick local- 
ised deposit of lymph. This, in the majority of instances, 
will lead to the discover}’ of the source of offence, for tlie first 
and instant response of the peritoneum to injury is the abun- 
dant outpouring of lymph and fluid. If it be noticed that 
though fluid is everywhere present a thick, “ wash-leatliery” 
deposit of lymph is confined to one area alone, in that area 
the perforation or other source of irritation may confidently 
be sought. 

The primar}^ disease having been discovered and having 
been dealt with as seems best, the question next arises as to 
the surest means of cleansing the peritoneal cavity. With 
regard to this matter there are still widely divergent opinions 
among surgeons of great experience. Some advocate the 
free universal flushing of the peritoneum ; others are convinced 
that this is largely a measure of harm, and are content with 
gentle sponging, while still others rely solely upon the inser- 
tion of drains of rubber tubing or of gauze. 
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My own practice is at once to make a second incision in 
what seems the most appropriate place for affording free 
drainage - in the case of the at)pendix, the incision is made 
over the iliac fossa. Through this incision a piece of large 
rubber tubing attached to a funnel is introduced, and a free 
irrigation of hot sterile salt solution is begun. If both renal 
pouches are affected and a copious deposit of pus is found in 
them, incisions are made into them from above the iliac crest. 
Incision and drainage in these places may serve to prevent 
a subphrenic abscess. I frequently make three, and occasion- 
ally even five, incisions into the abdomen, each large enough 
to take a split rubber tube or a dressed tube. It is impossi- 
ble to drain the whole peritoneal cavity through a simple open- 
ing- the difficulty, indeed, is to drain it adequately through 
many openings. Such drainage is only temporar>', owing to 
the rapid encapsulation of the tube or gauze. None the less it 
is of supreme advantage and importance. 

It is constantly said that the lavage of the peritoneal 
cavity is largely futile because the recesses and complexities 
of tlie peritoneum are such that no flushing, however care- 
fully executed, can possibly clean out all the collections. I 
am disposed to doubt the accuracy of these obser\’ations. 
With a supple rubber tube of good diameter, a free flow of 
saline solution, and easy means of escape by tubes introduced 
into other incisions, a reasonably complete cleansing is cer- 
tainly possible. 

It is the practice of many surgeons to leave as much fluid 
as possible in the peritoneal cavity. Whether much or little 
is left seems a matter of indifference, for if much be left, there 
is probably an easy escaixj for it within a very short 
time through the various incisions, each holding its own drain- 
age-tube. As a rule, I mop gently any specially infected part 
of the abdomen and empty aw'ay all excess of fluid. A rub- 
bing of the peritoneum, when gauze swabs are introduced for 
mopping purposes, is to be expressly avoided, for this rough 
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friction probably does more hurt to the peritoneum than any- 
thing else. 

As a rule, only the original incision needs to be sutured; 
the other openings are purposely made of a size no larger than 
is necessary for the easy introduction of the drainage-tube. 

The making of the multiple incisions in this manner does 
not in the least weaken the abdominal wall, for the surgeon 
is careful to split through the muscles everywhere, and not 
to cut them rashly; and is careful, also, to avoid the section 
of nerves. 

There are many surgeons of ripe experience who advise 
that in order to secure more complete cleansing of the perito- 
neum the whole intestine should be brought outside the inci- 
sion, or at least well into the wound, loop by loop, and 
thoroughly cleansed by washing or wiping ‘'with consider- 
able force*’ the entire surface of bowel and mesentery. I ha\'c 
never carried out this advice, and I cannot think that it is 
one likely to advance the patient’s chances of survival. It 
is a little too heroic. 

A further point to be considered in all these desperate 
cases, when distension, even to i)aralysis of the gut, is present, 
has reference to the need for evacuating the contents of the 
intestine by enterotomy or enterostomy. Tliere can be no 
question that in many cases a free ex^acuation of the stagnant 
gas and faecal material is entirely an advantage. The intes- 
tines are little likely to regain their power of contraction when 
distension has passed beyond a certain point, and when this 
power returns, there seems to be a return also of the rapidity 
of absorption of the intestinal contents. These are of an in- 
tensely toxic character, as we know by abundant painful ex- 
perience and by the experiments of Kader. The emptying 
of the intestine should, therefore, be considered an almost 
routine practice. If carried out in the manner described else- 
where, with the help of a glass tube inserted into the bowel, 
upon which the gut is drawn, the emptying of the intestines 
is a simple, speedy, and satisfactory matter. The opening. 
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of course, is made as low down in the intestine as possible. Len- 
nander makes two or three openings in the intestines at various 
levels, establishing at each a “Witzel fistula.’’ The lowest 
of these fistuke leads into the caecum, and is used, if need 
be, for administering liquid food by the colon. 

Dr. Andrew McCosh has suggested -and I have frequently 
acted upon this imi)ortant suggestion — that a large dose of 
sulphate of magnesia should be introduced into the intestine, 
high up, for the puri)ose of ensuring a return of peristalsis. 
Dr. McCosh (Intern. Soc. of Surgery, Sept., 1905) wrote Though 
I still cmx)loy this method I am less enthusiastic as to its value. 
Some surgeons, however, regard it with favour and I am still 
inclined to believe that it is often beneficial. If the source of 
the peritonitis has not f)een removed it of course should never 
be employed.” 

As soon as the patient returns to bed, he is proi)ped 
up almost in the sitting posture. This is far more comfort- 
able for him, allows drainage down towards the pelvis, and 
away from the diai)hragm, and thereby lessens the risks of 
that most serious complication, subi)hrenic abscess. 

Warmth should be freely applied to the patient; rubber 
bottles filled with hot water and swathed in flannel should 
be placed close to the body and extremities. Care is, of course, 
taken to ensure that the patient is not burnt by these. In 
many cases, esi)ecially if vomiting has been a troublesome 
and i)ersistent symptom, the stomach must be washed out 
before the patient leaves the operating-table, and, if neces- 
sary, an ounce or two of hot Water, in which some Rochelle 
salts or sulphate of magnesia is dissolved, is allowed to re- 
main in the stomach. If vomiting persists after the opera- 
tion, the stomach may again be washed out, with great re- 
lief to the patient. 

If collapse occurs or deepens, the infusion of about 
to 2 pints of saline solution into the median basilic or other 
accessible vein will help the patient to rally. This may be 
repeated at the end of twelve to twenty-four hours if necessary. 
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Recently I have used, with strikin}? success in several cases, 
the method, introduced by Kocher, of continuous subcutaneous 
infusion. Two needles connected by india-rubber tubes and a 
Y tube, with a funnel, are introduced into the subcutaneous 
tissue, one into each thigh or one into each axilla. Normal 
saline solution is ])oured into the funnel and drains slowly into 
the tissue. About one pint in an hour is the best (Quantity to 
introduce. Care must be taken to keep the fluid at the i)roper 
temperature (about 105° F. in the funnel). To the first pint 
of the saline solution (0.9 ]x?r cent.) may be added 2 to 8 per 
cent, of glucose and J to 2 per cent, pure alcohol; subsequently, 
saline solution only is given. 

The bowels should be encouraged to act as soon as pos- 
sible by the administration of turpentine enemata or by the 
injection of glycerine. 

Hyixjdcrmic injections of strj'chnine, say 5 minims every 
four hours, can often be given with advantage. 

It is worthy of note that the method above described does 
not meet with uni\-ersal sanction. There arc surgeons who 
do not use the method of flushing the peritoneal cavity, be- 
ing content with incision and drainage; and there are others 
who follow Dr. Joseph Blake, of New York, in his practice 
of free irrigation of the i)eritoneum without drainage. 

Dr. Blake writes: “1 was formerly a warm advocate of 
abundant drainage; later I became convinced of the utter 
impossibility of draining every part of the peritoneal cavity, 
for it was evident that the drains were soon isolated by ad- 
hesions, so I next confined myself to the drainage of the field 
of operation, and then, perceiving that the other similarly 
affected regions of the peritoneum took care of themselves, 

I omitted drainage almost entirely and only employed it when 
the presence of necrotic tissues or haemorrhage demanded it.” 

My own practice in these caises is to ensure, as far as pos- 
sible, cleansing by free lavage, free drainage, and, if need be, 
emptying of the intestine by enterotomy or enterostomy. 
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TUBERCULOUS PERITONITIS^ 

Three forms of tuberculous i)critonitis are recognised: 

1. The ascitic form. 

2. The fibrous form. 

3. The suppurative (ulcerative) form. 

It is of the first importance from the surgical j)oint of view 
to bear constantly in mind the fact that the various forms of 
tuberculous peritonitis are secondary, and not primary, diseases. 
The invasion of the peritoneum occurs from some organ within 
the abdomen which itself has been attacked by a tuberculous 
process. Just as acute septic peritonitis is due to the spread of 
infection from some organ which has been first attacked (the 
appendix, for example), so in tuberculous i)eritonitis the peri- 
toneal invasion starts out from some organ which has been 
primarily affected by the disease. The importance of this 
knowledge of the secondarjr character of the tuberculous 
process in the peritoneum, so far as concerns treatment, cannot 
well be c-xaggerated. 

I. In the ascitic form the peritoneal cavity is filled with a 
clear serous effusion. The peritoneum, both ]>arietal and vis- 
ceral, is coA’ered with small nodules, which arc placed as close 
together as is ])ossible. Wherever one looks or feels it is the 
same,- the j)critoneum is thickly studded with fine rough gran- 
ules. A piece of intestine, allowed to escape from the wound, 
shews a i^eritonccd surface that has lost all its smoothness and 
polish. The surface is rough, congested, red, and thickened. 
If carelessly handled, it is ai)t to Ideed, or some of the outer coat 
may slither awtiy beneath the finger. The fluid is free in the 
peritoneum, there are no loculi, and there are no adhesions, 
as a rule. 
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In a certain number of cases the deposit of tubercles may 
be so thick that a definite, jxilpjible tumor may be formed. 
Thus the omentum may be an inch or even more in thickness, 
and it may be shortened and puckered upwards to the greater 
curA’ature of the stomach. The primary source of infection, a 
Fallopian tube, the appendix, and ulcer in the intestine, or a 
mesenteric gland, may be recognised or may be securely walled 
off in a mass of protective adhesions. 

2. The fibrous form is comiKiratively rare. It is due to a 
similar dejxisit of tubercles to that already described, but there 
is a complete absence of serous elTusion. The opposing peri- 
toneal surfaces have ever\'where become adherent, until, at the 
last, there is no peritoneal cavity left. However extensively 
adhesions are .separated, adhesions still are met with. It is 
quite exceptional to find even a few drojis of serous efi'usion. 

In certain rare instances a combination of the conditions 
described above may be found. There is a localised cystic swell- 
ing whose walls consist solely of fibrous tissue, with a deposit of 
tubercles uni\ersal!y distributed, separating the fluid from the 
intestines which lie immediately outside. The peritoneal cavity 
elsewhere is obliterated by adhesions, and tubercles may be seen 
scattered everywhere. 1 have recently operated upon such 
case, — a cystic tumour without pedicle enucleated from a bed 
formed by the intestines, which, in other parts, were so adherent 
that separation was impossible. Cystie swellings may develop in 
the pelvis of women and form tumors resembling ovarian cysts. 
Their walls are fibrous and thick, and int(j their cavity the patu- 
lous end of a tuberculous Fallopian tube will be found to open. 

3. The suijpurative form is found in those cases in which the 
tubercles, deposited in the peritoneum, have undergone case- 
ation. As the result of a mixed infection, suppuration occurs. 
In such circumstances it is constantly found that the pus becomes 
localised. A general distension of the jieritoneal cavity with pus 
is rare ; the rule is to find one or more loculi completely separate 
one from another, each containing fluid. In all, the fluid may be 
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purulent, or pus may be found in one, and clear or turbid fluid 
in another. The visceral walls bounding an abscess cavity are 
often attenuated, even to such a degree that the gentlest han- 
dling may result in rupture. This form of the disease is more 
common in children. 

The question as to the advi.sability or necessity for surgical 
treatment has excited great interest and frequent discussion. 
The opinion of surgeons is now almost unanimously in favour of 
operation in the'ascitic form of the disease, and against operation 
in both the fibrous and the ulcerous forms. In the a.scitic form 
the results, both immediate and remote, are good ; the immedi- 
ate results are, indeed, very often surprising. The patient al- 
most at once makes haste to improve; he eats better, puts on 
weight, and his ajipearance improves almost beyond recognition. 
The permanent results are, perhaj^s, not (luite so remarkable. 
After a period of the brightest heiilth, the patient’s vitality may 
flag ; other deposits than that in the iJeritoneum may take on a 
great activity, and patches of disease in the lungs, or pleura, or 
the generative organs, may grow ajjaee. This is especially the 
case when the primary source of the disease has been allowed 
to remain. If the abdomen lias been merely opened, emptied 
of fluid, and closed, the primary source of infection, the Fallo- 
pian tube or the appendix, may continue to pour out its supply 
of active bacilli into the peritoneal cavity as it did before. The 
effusion reappears, and a second, or a third, or a fourth operation 
may be necessary. When, however, the primar^’^ disease has 
been removed, the results are very much more satisfactory. 
“Recurrence,” so called, of tuberculous peritonitis, means con- 
tinued infection. 

Before reckoning up the advantages of surgical treatment 
in this disease it is necessary to recall the fact that tuberculous 
disease of the peritoneum tends not rarely to spontaneous re- 
covery. Patients may remain ill from the disease for months, 
but under careful nursing, with generous but prudent feeding 
and a plentiful supply of fresh air, they may slowly return to 
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health. Borchgrevink comes to the conelusion that approxi- 
mately one-third of all cases recover spontaneously or under 
careful metlical treatment. This estimate is probably in excess 
of the truth, and it does not take into account the cases in which, 
after months or even years of apparent relief, the tuberculous 
process spreads to other parts and, by its increase, causes death. 

The results of surgical treatment haA’C been studied by 
many uxiters. Rorsch, writing in 1895, gave the result of his 
examination into the histories of 338 cases. Thirty-tw’o pa- 
tients died as a result of the operation; 51 patients died within 
eighteen months as a result of a recurrence of this disease, or of 
an extension of disease in areas alTectcd before the operation 
was undertaken. The remaining 275 cases all shewed improve- 
ment; in 63 of these, over two years had elapsed from the time 
of the operation, and all these patients were in good health 
and free from obvious disease. 

Wunderlich, in a series of 344 cases, found that 81 patients 
died as the result of the operation. Of the remainder, 80 
patients had remianed well for over three years. 

Margaracci reported 250 cases of laparotomy in Italy with 
85 per cent, of recoveries; Adossidcs, 405 operations with 75 
per cent, of recoveries. 

These lists undoubtedly include cases all of which were not 
suitable for operation. If those patients suffering from the as- 
citic form are alone treated by operation, the results will shew 
a permanently good result in at least 50 to 60 per cent, of cases. 
In Czerny’s clinic 40 to 50 per cent, of cures are reported, and 
in recent years these results have been surjiassed. 

Operations performed upon patients affected by the fibrous 
form of disease are rarely productive of any good result, and some 
harm may undoubtedly be done by the attempted separation 
of adherent coils of bowel. 

In such cases, the intestine may be wounded when the ab- 
dominal incision is made, for there may be a firm agglutination 
between the bowel and the parietal peritoneum. 
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In a few instances circumscribed pseudocysts may form 
between the adherent coils of intestine; often small, they may 
at times increase in size rapidly and come at the last to form 
cysts having a capacity of several pints. Such cysts have no 
walls other than the walls of the bowel around them; their 
removal is then impossible. When opened, they should be emp- 
tied, wiped out carefully, and not drained. As Murjihy points 
out, these cyst-cavities are easily infected, and once infected 
they continue as suppurating sinuses for months. 

The suppurative form of the disease is often secondary to a 
suppurative disease in the Fallopian tube or in the intestine. 
When treated by operation, the results arc sometimes disastrous, 
for faecal fistula may be caused by the gentlest handling of the 
bowel, or the gut, already weakened by disease, may burst, 
either at once or in a few days, into the abscess cavity after the 
pus has been allowed to escape. 

There are cases, however, of localised suppuration which are 
rightly treated by operation. They are the cases in which a 
circumscribed cyst formation, as previously described, has oc- 
curred. and the supjiuration is due to a mixed infection. These 
cysts should be opened, gently cleansed, mopped out with weak 
formalin solution, and closed. Murphy relates an extreme case 
of this kind. He writes: “In one of my cases there were 
no intestines except the descending colon and the rectum below 
the umbilicus, a firm diaphragm of adhesions having formed 
across the abdomen at the umbilical level. The peritoneum 
above this diaphragm was free from tulierculosis ; below the dia- 
phragm was one large empyema of the peritoneum. ^Vfter 
opening and draining the cavity, this wall proved so dense and 
firm that there was very little contraction and the patient suc- 
cumbed to the toxaemia of the mixed infection. The abdomen 
should have been closed after the exploration and repeatedly 
aspired and injected with a solution of formalin-iodoform- 
glycerin.” 

To sum up: Surgical measures should be adopted only in 
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those cases of tuberculous jX'ritonitis in which there is effusion 
of fluid into the genenil peritoneal cavity. In these cases a 
decided benefit results from the operation ; the immedate cITect 
is often remarkably good, anti the number of cases in which a 
permanently satisfactor>- result is obtained is probably 50 ])er 
cent, of the whole. The fibrous and the supjmrative forms of 
peritonitis are rarely suited to treatment by operation; opera- 
tion in most of these cases almost certainly does harm rather 
than good. 

It is certainly desirable that oi>eration should be practised 
in an early stage of the disease, or at least should not be postponed 
until the patient has become so wasted and e.xhausted that the 
shock of the operation is likely to be serious. iVfter a trial 
of general medical treatment for three to si.K months after the 
onset of a fluid otTusion, surgical measures should certainly lie 
advocated. 

OPERATION. 

The operative treatment of tuberculous jieritonitis is due to 
Spencer Wells who, in 1862, opened the abdomen of a patient 
whom he supposed to be suffering from an ovarian cyst. Tu- 
berculous peritonitis was fouml and the abdomen was closed. 
To ever>'one’s surprise the patient rapidly impro\-ed after opera- 
tion, and was soon curcfl of her disease. The first formal ad\’o- 
cacy of laparotomy as a therapeutic measure is, however, due 
to Konig, in 1884. 

The surgical indications in dealing with tuberculous iicri- 
tonitis by operation arc, as stated by Murphy: 

1. To remove or shut off the source of supply of the tuber- 

culous material ; that is, to remove the primary focus 

of the disease. 

2. To remove the products of the infective process from the 

peritoneum. 

3. To increase the ti.ssue proliferation for the encapsulation 

of the foci already present. 

4. To avoid mixed infection. 
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The operation in the ascitic form of the disease is of the 
simplest character: The abdomen is opened in the middle line 
below the umbilicus, an incision of about four inches being 
made. Care is necessary when the parietal peritoneum is being 
incised, for the membrane is often greatly thickened, and a 
coil of intestine may chance to be adherent to its under surface. 
As soon as the peritoneum is incised, some fluid will c.scape. 
The fluid should be emptied as completely as possible; as soon 
as the flow from the wound has ceaserl, the edges of the incision 
are held apart and a sterile gauze swab is passed into the pelvis 
and into the kidney pouches, so as to mop up any fluid that lies 
there. In doing this all rough manipulation must be avoided ; 
the peritoneum must be gently patted with the swab, and not 
rubbed by it. Friction will only start a slight but troublesome 
bleeding from many pf)ints. 

In these manipulations it may become evident that the ori- 
gin of the disease lies in some special portion of the abdominal 
contents in the Fallopian tube, intestine or appendix. If the 
surgeon feels assured of this, he should not hesitate to remove 
the source of ofTence, for a complete healing of the disease is 
then more likely to result. Resection of a diseased part of the 
intestine or short-circuiting may therefore be necessary. If 
the patient is a woman, it is well to place her in the Trendelen- 
burg position as soon as the fluid is emptied away. A free 
c.xamination of the pelvic organs is then possible, and an alTected 
tube or tubes can be at once removed. In cases of the ascitic 
form of the disease an operation should not be considered com- 
plete which lea\es unexamined any of those areas which are 
known to be commonly the primary sources of infection. In 
women undoubtedly the peritoneal inflammation is secondary^ 
to tubal disease in a very large number of cases, and in all such 
the affected tube must be removed. The very significant patu- 
lous condition of the fimbriated opening of the Fallopian tube 
should always be remembered. As Murphy has shewn, it in- 
dicates invariably the presence of tuberculous disease within 
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the tube. The exposure of the tube and its removal may be 
extremely difficult. The adhesions are so complex, the adher- 
ent bowel so thin and friable, that the utmost care is needed in 
detaching the tube. It may be that the anatomical landmarks 
are obliterated in a bewildering mesh of adhesions. The round 
ligament must then be sought at the internal abdominal ring 
and traced backwards to the uterus. Little by little, adhesions 
are separated wnth the utmost gentleness, until the tube is well 
exposed. 

The cavity being rendered as dry as possible, the abdominal 
wound is closed by suture in the usual manner. Drainage 
should not be practised, — it is of no advantage, and it is not 
unlikely to do harm by causing adhesion of the drainage ma- 
terial to a piece of bowel which may subsequently give way. 

Some surgeons advocate the introduction into the abdomen 
of iodoform; others, the %vashing out of the peritoneal cavity; 
others again, drainage through the vagina in the female. All 
these are unnecessary. Simple opening, emptying and closing 
of the abdomen, with removal of the primary focus, are all 
that are necessaiy’’ to ensure success; and, throughout, the 
utmost gentleness is needed. 

The reason for the success of simple evacuation of the fluid 
is not quite clear. On the whole, the explanation given by 
Gatti seems the most reasonable. He believes that the fluid 
poured out by the peritoneum after closure of the wound, like 
the fluid found in the general peritonium when a localised ap- 
pendicitis is present, is actively bactericidal, and that it exerts 
a potent deleterious influence upon the tubercle bacillus. It is 
certain that in many cases, probably in all, an effusion does 
occur into the peritoneum in sufficient quantity to be easily 
recognised on palpation and percussion. Hildebrandt lays 
stress upon the occurrence of postoperative hyiieriemia, which 
causes a plastic outpouring around the tuberculous nodules, 
resulting in their fibrous encapsulation. This is a method of 
“cure” constantly seen elsewhere. 
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Murphy writes: ‘'If the peritoneum be inspected three or 
four days after the laparotomy, as I have had opportunity to do 
on more than one occasion, it will be found intensely congested, 
its vascularity greatly increased, its gloss almost or quite abol- 
ished, and the fluid, not fresh, clear serum, but cloudy or sero- 
purulent, showing the most active proliferation. It is this 
tissue proliferation which overwhelms and encapsulates the 
tubercular foci on the surface of the peritoneum.** If the 
primary focus is the tube, removal of the fluid allows the open 
tube to fall against the peritoneum, to contract adhesions, and 
at last to become securely walled off from the general peritoneum. 
Here, as in so many other parts, the “cure** of tuberculous areas 
means the encapsulation of the bacilli in the firm grasp of newly 
formed fibrous tissue. 

[I would refer readers interested in this subject to two ex- 
tremely valuable papers. Dr. J. B. Murphy’s “Tuberculosis of 
the Female Genitalia, *’ and Dr. W. J. Mayo’s article in the “Jour- 
nal of the American Medical Association,** April 15, 1905.] 
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SUBPHRENIC ABSCESS. 

An abscess beneath the diaphragm, between it and the 
liver, may be either intraiJeritoneal or extraperitoneal ; it 
may lie to the right or to the left of the suspensory ligament 
of the liver. The intraperitoneal form is decidedly more fre- 
quent than the extraperitoneal, and the abscess is more com- 
monly found upon the right side. 



Fig. 20. — Subphrenic abscess (right side). 


The upper and posterior surfaces of the liver are partly 
covered by peritoneum, partly devoid of any serous covering. 
The suspensory ligament forms an oblique partition, divid- 
ing the liver into a larger right, and smaller left, ixjrtion. 

An abscess which lies to the right of the falciform liga- 
ment begins generally in inflammation affecting the gall-blad- 
der, the liver, the kidney, or the appendix. An abscess 
which lies to the left of this ligament starts, in the majority 
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of cases, from a perforating ulcer of the stomach or duo- 
denum, or from inflammation in the pancreas, intestines, 
spleen, or left kidney. The commonest source of infection I 
formerly believed to be the appendix, but recent statistics do not 
support this view. Kortc has recently reported a series of 6o 



Fig. 2 1. — Subphrcnic abscess (left side). 


cases upon which he had operated, 40 patients recovering. The 
origin of the abscess was in the api)endix in 27 cases; in the 
stomach in 9; the duodenum in i; the spleen in 5. He gives 
the following statement : 


Source of Abscess. 

Number of Cases. 

Recovered. 

Died. 

Appendix 

*■ 27 

18 

9 

Stomach 

9 

5 

4 

Duodenum 


0 

I 

Spleen 

5 

3 

2 

Kidney 

4 

2 

2 

Liver and gall-bladder. . . 

2 

2 

0 

Pleura 

4 

3 

I 

Costal 


2 

0 

Pancreas 

I 

I 

0 

Hydatid 

3 

3 

0 

Undetermined 


1 

I 
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Perutz (“Cent. f. d. Grenzj»ebiet. der Med. und Chir.,” 1905, 
Nos. 4 to 10, inclusive) has collected the records of 208 cases. 
He gives the following table to shew the starting-point in his 
own scries of cases, and in Maydl’s and Korte’s: 


Stomach 

In Pkri tz’s 
Series 

<’7 

In Maydl’s 
Series 

35 

Jn KrtRTE 
Series 

9 

Duodenum 

3 

S 

I 

Appendix 

55 

25 

27 

Liver and bile passages 

17 

20 

2 

Hvdatid 

5 

n 

3 

Intestine 

7 

5 

0 

Pancreas 

4 

0 

I 

Spleen 

4 

0 

5 

Kidnev 

7 

1 1 

4 

Ribs 

I 

3 

2 

Intrathoracic 

S 

0 

4 

Female generative organs 

6 

0 

0 

Traumatic 

8 

6 

0 

Metastatic 

5 

1 1 

0 

Various and unknown 

11 

1 1 

2 

Total 

208 

179 

60 


E. R. Hunt (“Lancet,” Dec. 17, 1904, p. 1718) reports 38 cases 
of subphrenic abscess occurring at St. Mary’s Hospital. In 
19 cases the primary lesion was situated in the stomach. The 
other probable causes were: duodenal ulcer in 3; hepatic ab- 
scess in 4; appendicitis in 3; perityphlitis in 4; malignant 
disease of the stomach in 2 ; renal calculus in i ; splenic ab- 
scess in I ; and injury in i . Left-sided subphrenic abscesses 
were met with more frequently than right-sided, and in only 
I of the 19 cases consequent upon gastric ulcer did right-sided 
abscess occur. 

“The pus was situated between the left lobe of the liver, 
the diaphragm, and the spleen. Sometimes the pus was situ- 
ated to the left of the spleen, between that organ and the 
diaphragm. Of this group there were seven examples, all 
due to perforation through the posterior wall of the stomach. 
More rarely the abscess might be in front of the stomach 
and liver, being bounded in front by the diaphragm and ab- 
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dominal wall and behind by the left lobe of the liver and the 
stomach; of this group there were three examples. Right- 
sided subphrenic abscesses were nearly always situated be- 
tween the liver and the diaphragm, their spreading left and 
right being prevented by the falciform ligament and the tho- 
racic wall. They tended to extend downwards and backwards 
in a large number of instances, not infrequently reaching as 
far as the right kidney.” 



Fig. 2 2. — Subphrenic abscess in front Fig. 23. — Subphrenic abscess in the 
of the liver. lesser sac. 


The inflammation from the appendix may spread up- 
wards, within the peritoneal cavity, along the outer side of 
the colon, in the manner already described, or it may pass 
upwards in the loose cellular tissue behind the colon. 

When an ulcer of the stomach destroys, by slow degrees, 
the entire thickness of the wall, a “chronic perforation" 
occurs and a perigastric abscess results. In many cases this 
abscess lies immediately beneath the diaphragm. 
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Disease of the gall-bladder, bile-ducts, and intrahepatic 
ducts may all lead to diffuse suppuration between the liver 
and the diaphragm. Abscesses, at first within the substance 
of the liver, may, in a later stage, and in their gradual 
enlargement, burst through the bounds of the liver and be- 
come subphrenic. 

In the majority of cases a subphrenic abscess contains 
gas, wiiich is derived, as a rule, from the action of gas-form- 
ing bacteria, but may also come 
from a hollow viscus. For this reason 
gas is more often found to be pres- 
ent in an abscess on the left side 
than in one on the right. 

The diagnosis of subphrenic ab- 
scess is often difficult, especially if 
there be no free gas within the cav- 
ity. When there is fluid, serous or 
purulent, at the base of the right 
lung, this difficulty is considerably 
enhanced. Tlie physical signs that 
may be elicited arc the following: 

On the right side posteriorly 
there will be dulness at the ba.se of 
the chest. If there be no free gas 
within the abscess, the liver dulness 
will merge above into the dulness 
produced by the overlying pus. The 
ui)per edge of this dull area will be convex. The physical 
signs arc, therefore, the same, in such a case, as in a case of 
abscess of the liver. When, however, gas is present within 
the abscess, the signs are most characteristic. Percussion 
reveals three zones of different resonance, one above the 
other. The upper is the normal resonance of the lung; in the 
middle there is the tympany due to the gas within the 
abscess; in the lower, the dulness due to the fluid within 



Fig. 24. -Subjihrenic abscess; 
retroperitoneal. 
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the abscess; this latter dulness merges into the dulness of 
the liver. 

Abscesses on the left side, coming as they do from the 
stomach or duodenum, contain gas; the physical signs, there- 
fore, are generally those which have just been described. 

When pleuritic effusion is present above the subphrenic 
abscess, four zones of varying resonance may be encountered. 
The topmost is the normal resonance ; the next is a dulness 
due to the pleuritic fluid; the next, a tympany due to the 
gas of the abscess; and, lowest of all, a dull area due to the 
pus in the abscess cavity. 

An abscess on the right side may push the liver down- 
wards. On both sides a bulging of the chest-wall or of the 
anterior abdominal wall may be seen. 

The diagnosis in all cases must be verified by the exami- 
nation of the chest with an exploring needle of fair size and 
of good length. As a rule, the most sensitive part of the dull 
area is selected for the introduction of the needle; repeated 
introduction of the needle may be necessary, for the pus is 
often thick and will not run easily through even a stout 
needle. In some cases there is a thick, tenacious layer of 
lymph on the upper surface of the liver, and this blocks the 
needle instantly. 

The frequency of the association of pleural complications in 
cases of subphrenic abscess can only be gauged with certainty 
in cases which are operated ujKjn by the transpleural method, or 
in those fatal ones where a postmortem examination is made. 
In Kortc s series of 6o cases (reported by Griineisen) pleural 
complications were found in 40. In Perutz’s series of 208 cases 
it is noted that pleural affections were observed in 55, but in 
many cases the abscess was opened by median or lateral abdom- 
inal incision. In some no operation ^vas performed; in some 
the clinical record is brief. Kortc makes the interesting observa- 
tion that in the cases where he performed a transpleural opera- 
tion the pleura “was seldom free from disease.” 
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OPERAnON. 

Subphrenic abscesses may be opened in one of four ways: 

1. By incision through the anterior abdominal wall. 

2. By incision along the lower costal margin. 

3. By incision through the chest-wall and diaphragm. 

4. By a combination of the thoracic and abdom- 

inal incisions. 

1. Incision through the anterior abdominal wall is suited 
to those cases of large abscess which bulge forward in the epi- 
gastrium. These are, almost without exception, due to per- 
foration of the stomach. 

The abdomen having been opened, the abscess is reached, 
and its contents, often of amazing offensiveness, are evacu- 
ated. After the gas and much fluid have escaped, a pool of 
pus will be found to lie far back in the cavity. This must be 
mopped up with swabs and the posterior limit of the cavity 
defined. It will then generally be found necessary to make 
a counter-opening into the abscess from the loin in order 
to ensure efficient drainage. Both anterior and jiosterior 
wounds are drained. I have found the cigarette drain, of a 
diameter of an inch and a half, the best of all forms to use. 
The gauze which helps to form the “cigarette” may be very 
liberally besprinkled with boracic acid powder. The cavity 
may, if thought desirable, be washed out with hot saline solu- 
tion or with a solution of peroxide of hydrogen. 

2. The incision along the costal margin is carried through 
all the muscles of the abdominal wall. The further deepen- 
ing of the wound is accomplished with great care, by blunt 
dissection with the finger, until the limits of the abscess are 
reached. A small opening is then made into the cavity and 
gradually enlarged in the direction in which it is clear that 
no harm can be done. This method is advocated by von 
Mikulicz for extraperitoneal abscesses on the right side. 
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3. The transpleural operation is that most often employed. 

An incision, five or six inches in length, is made over the 

nin th or tenth ribs, on the right side, and over the seventh 
or eighth on the left side, the middle of the incision being at 
the point from which pus has been withdrawn by the explor- 
ing needle. The ribs are exposed, and about 3} or 4 inches 
of each are excised. The condition of the pleural cavity is 
then determined. If it is empty or contains only clear fluid 
in small quantity, it must be protected from infection, either 
by packing the wound tightly with gauze and postponing the 
completion of the operation for twenty-four hours, or by the 
introduction of stitches which include the diaphragm, both 
layers of the pleura, and the chest-wall. After the stitches 
have been passed, a little gauze packing is pressed around 
the edges of the wound so as to form a sort of barrier. The 
diaphragm is then incised, the cut edges seized with forceps 
and drawn forwards (this is generally easily aeeomplished as 
the diaphragm is pushed well upwards by the abscess beneath 
it), and the cavity emptied, washed out gently, and drained 
with a large cigarette drainage-tube. 

4. A combination of the thoracic and abdominal incisions 
is in some instances an advantage in that it secures a more 
certain drainage. The thoracic incision is carried on to the 
abdomen, and the cavity above the liver freely opened. An 
abundant supply of gauze is introduced into the cavity and 
frequently removed in order to ensure free drainage and a 
speedy healing. 

Perutz gives the following "tabular statement of the results of 
cases treated by operation in the three series already mentioned : 
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TABLE OK CASES TREATED BY OPERATID.M. 

■ , , I 

In Perutz's In Mayol's In Korte's 

Series Series Series 




Stomach 47 

Duodenum i 

Appendix 40 

Liver and bile passages 12 

Hydatid 4 

Intestine 6 

Pancreas 3 

Spleen 3 

Kidney t) 
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Intrathoracic 6 


Traumatic 7 

Metastatic 5 
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39 

74 

3 ‘) 

35 

60 

40 
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The two most striking facts brought out by this table arc the 
diminution in the mortality during the last few years, and the 
small mortality in those cases where the abscess deixmded upon 
diseases of the liver- or bile-passages. The cases in Maydl’s 
series were treated up to the year 1894, in Perutz’s series from 
1894 to 1904. The mortality in the first series was 48 per cent.; 
in the second 26 per cent. 

Perutz also analyses the 53 cases in which no o]X‘ration was 
performed. Of these 44 died and 9 recoxercd, a mortality of 
about 85 j)cr cent. In MaydPs unopcrated cases, 104 in number, 
there were 98 deaths. 



CHAPTER IX. 


THE SURGICAL TREATMENT OF VISCERAL PROLAPSE. 

The Surgical Treatment of Gastroptosis. 

Gastroptosis is a disease, the frequency and significance 
of which are variously estimated by different writers. Glen- 
ard found a condition of entcroptosis in 400 out of 1300 pa- 
tients, and has given us the most complete description of the 
disease which has been published. 

The circumstances which arc present arc these: There is 
a weakening of all the natural supports of the \*iscera; the 
peritoneal ligaments are long, lax, and unequal to their bur- 
den, and the abdominal wall in its lower part is pushed for- 
wards, bulging in characteristic fashion; a passive dilatation 
of any parts, or of all parts, of the alimentary canal may be 
present. 

The patient complains* chiefly of a sense of a heavy 
weight, of dragging, and of weariness in the abdomen. There 
is often nausea, and sometimes vomiting; there are fulness, 
flatulence, eructations. The bowels act irregularly, and con- 
stipation is always a prominent feature. The patient is 
almost always a neurasthenic of a most pronounced type. 

An examination will disclose the circumstances men- 
tioned above — a laxity of the supports and consequently an 
undue mobility of all the organs in the abdomen. 

In the great majority of cases relief is afforded by the wear- 
ing of an abdominal belt. In some cases, however, the wearing 
of a belt has j^roved ineffective and resort has been had to sur- 
gery. The operation practised is known as “ gastropexy . ” 

Duret^s Operation. -It is to Duret, of Lille Re\^e de Chir., 
1896, p. 430), that we owe the first suggestion for the performance 
9 120 



130 ABDOMINAL OPERATIONS. 

of the operation of “ gastropexy. ” Ilis patient was a married 
woman who had sulTered ver\’ severely for three years from gas- 
troptosis. The method adopted for the purpt)so of fixing the 
stomach up to the abdominal wall in approximately its proper po- 
sition was t'ls follows : long incision was made in the abdominal 
wall from the xiphoid cartilage to the umbilicus down to the 
peritoneum. The peritoneum in the upper part of the wound 
was not incised, but was bared on its anterior surface by 



Fig. 25. — Gastropexy; Durct’s operation. 

stripping away the recti from it. The abdomen was opened 
through the lower part of the peritoneum. The stomach was 
then sought. Through the stomach and the undivided peri- 
toneum in the upper half of the wound a suture was passed. 
The suturfc was of silk and was continuous; it was passed at 
first through the left edge of the parietal incision, through 
fasci, rectus muscle, and peritoneum, and then horizontally 
through the serous and muscular coats of the stomach, close 
to the lesser curvature. The needle was now passed from 
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within outwards through the uncut peritoneum, and then 
iiack into the abdomen, again to pick up the stomach as be- 
fore. A scries of loops of this suture were then taken. As 
soon as the stitch was tightened the stomach was slung up- 
wards and there fixed. The patient did well, was relieved of 



Fij'. 26. — Gastrojifxy; R<.)vsinj;'s operation. The area between the stitches is 
scarilk'd with the intention of promoting firmer adhesions. 


her very distressing symptoms, and in two years had gained 
25 pounds in weight. 

A similar operation to this was performed by Da\’is, but 
in place of the stomach the lesser omentum above the stom- 
ach was picked up by the stitch. 

Rovsing’s Operation. — iRovsing, of Copenhagen, has per- 
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formed a large number of operations by a method of his own. 
The method consists in passing three stout sutures of silk trans- 
versely through the stomach, picking up only the outer coats. 
At each end the silk is tied over a glass rod, after being taken 
through all the layers of the abdominal wall. The stitches are 
removed at the end of four weeks, when the stomach is “solidly 
fixed” to the anterior abdominal wall. 

Rovsing describes two forms of gastroptosis : (i) That 

which he describes as “virginal,” which is the rarer but which 
is the more important, since the very great majority of the 
cases needing operation belong to this class. The abdominal 
wall is firm and strong. (2) That which occurs in multiparous 
women ; it is often accompanied by considerable prolapse of other 
viscera, causes little pain, and is often relieved by well-fitting 
bandages. 

Bandages are of no value in the “virginal” form because the 
abdominal wall, being sound, does not allow adequate, properly 
directed pressure to be c.xerted by any external appliance. 

Rovsing has operated ujion 49 cases; 44 belonged to the 
“virginal” class, 5 to the “ multii)arous. ” In only 6 of the 
cases was there gastric stasis. All the patients recovered from 
the ojieration and all were relieved, with the exception of one 
case where there was also a narrowing (unnoticed at the time) 
of the duodenum due to old adhesions. In one case, gastrojiexy 
was combined with hepatojie.xy ; in another, remo\al of the 
extremity' of an enlarged left lobe of the liver was also performed. 

Clarence Webster, in cases associated with divagation of 
the recti, remedied this condition by resection of the fascia 
and approximation of the muscles. 

Coffey’s Operation. — C'olTey supports the stomach by suturing 
the omentum along the greater curvature to the abdominal wall, 
above the umbilicus. 

Beyea’s Operation. -The most satisfactory method is probably 
that suggested by Beyea (“ Philadelphia Med. Jour.,” February, 
1903, p. 257). The operatiop is described in the following manner: 
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“An incision, about three inches in length, was made through 
the linea alba, midway between the xiphoid cartilage and um- 
bilicus. The tissues were separated in the usual manner and 
the peritoneal cavity opened, exposing a small portion of the 
lesser curvature and cardiac end of the stomach, the gastro- 
hepatic ligament or omentum, gastrophrenic ligament, and the 
lower portion of the left lobe of the liver. The table was then 
elevated to the Trendelenburg position, and the stomach displaced 
still further downwards and out of the wound by means of 
gauze sponges. This procedure caused the gastrohepatic and gas- 
trophrenic ligaments to be slightly stretched and separated from 
the underlying structures, which permitted an accurate deter- 
mination of the length of these ligaments and very much facil- 
itated operative manipulations. The gastrophrenic ligament 
was seen well developed, and evidently formed a strong support 
to the cardiac end of the stomach. The joining portion of the 
gastrohepatic ligament was composed of thin, delicate perito- 
neum, increasing in thickness and strength towards the right 
or pyloric end of the stomach. Retractors were introduced and 
the liver held aside by placing a gauze sponge beneath a retrac- 
tor. Three rows of interrupted silk sutures were then intro- 
duced so as to plicate and thus shorten the gastrohepatic and 
gastrophrenic ligaments in the following manner : The first row, 
beginning in the gastrophrenic ligament and extending across 
the gastrohepatic ligament to almost opposite the pyloric ori- 
fice and hepaticoduodenal ligament, was introduced so as to form 
a plication in the centre of these ligaments, and included from 
above downward or vertically about 4 cm. of tissue (row No. i). 
They were practically mattress sutures, including sufficient of 
the delicate tissue (i cm.) to ensure against their tearing out. 
Five sutures, about one inch apart, were introduced from right 
to left, and caught in hcemostatic forceps. The next row (row 
No. 2) of sutures was introduced in the same manner, but 
2.5 cm. above and below the first two. Then a third row 
(row No. 3) was introduced just above the gastric vessels and 
a short distance below the diaphragm and liver. The sutur- 
ing was strictly confined to the normal ligamentary supports, 
and the distance between the rows from left to right was in- 
creased with the length of the ligaments, being greater towards 
the right. The gauze sponges were then removed, and the first. 
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the second, and finally the third row of sutures were secured, 
the stomach, particularly the pyloric end, being elevated to a 
little above the normal position.” 

The sutures were of silk. Four successful cases are re- 
corded. .V similar operation has been performed by Bier. In 
a recent letter Dr. Beyea kindly informs me that he has 
openited in 8 cases, with marked benefit in all. The first case 
remains well after about eight years. I have only once per- 
formed the operation, and the result has been verj' good. 

The advantage of the oix;ration just described is that it 
does not soliler the stomach to the anterior abdominal wall, 
and, therefore, does not interfere with the proper mobility of 
the organ. 

There are, doubtless, cases in which an operation of this 
kind is necessary. Such cases, however, are few. The treat- 
ment by extemal mechanical supports should always be given 
a long trial before surgical measures are advocated, and con- 
sideration must always be given to the fact that the jjatients 
are often of a profound neurotic type. 

Hepatoptosis. 

By hepatoptosis is understood that condition of prolapse 
or dropping of the liver due to the inadequacy of the suspen- 
sory apparatus. A mere depression of the liver by fluid ac- 
cumulations above it, or by lateral deviations of the spine, 
is, therefore, not included in the definition. 

The condition was first accurately described by Cantani 
in 1866. Two forms are generally recognised: 

(a) Partial hepatoptosis, in which there is a down- 

ward prolongation of a portion of the liver. 

This results in the condition known as “Riedel’s 

lobe,” “floating lobe,” or “linguiform lobe.” 

(b) Complete hepatoptosis, in which there is a down- 

fall of the whole organ. 
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The suspensory apparatus of the liver seems at first sight 
singularly unfitted for the burden that is laid upon it. The 
following arc the chief means by which the gland is held in 
position : 

1. The vena cava. It has been shewn by Faure that the 
most substantial support to the liver is afforded by the vena 
cava. He likens the relation of the vena cava and the liver 
to that which obtains in the case of the heart and the great 
vessels. 

2. The ligaments projxjr to the liver. 

3. The intra-abdominal pressure — due, in part, to the ten- 
sion of the anterior abdominal wall, and, in part, to the pres- 
ence beneath the liver of the mass of the stomach and intes- 
tines. The influence of this factor, which is considered of 
the first importance by Sappey, Landau, and others, is, by 
Faure, not altogether denied, but asserted to be quite insig- 
nificant. 

The dropping of the liver is not a perfectly simple vertical 
movement. The posterior surface of the liver, owing to the 
strong attachment of the vena cava, moves the least; the an- 
terior border moves the most. There is a sort of nodding 
movement, or a movement of rotation around a transverse 
axis through tlic posterior part of the organ. In addition it 
must be noted that the right, larger, lobe moves further 
downwards than the left lobe. The anterior sharp edge of 
the liver becomes, therefore, lower and lower, and the upper 
convex surface becomes, at the same time, more and more 
inclined to look forwards. 

Associated in many cases with this downfall of the liver 
is a marked deformity, which consists most often in a flatten- 
ing of the gland, especially of the right lobe. The anterior 
and inferior surfaces are increased at the expense, respec- 
tively, of the superior and the posterior surfaces. In not a 
few cases a deep transverse furrow is seen to lie along the an- 
terior surface of the rigj^t lobe; the peritoneum which lines 
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this groove is thick and milky in its opacity. This shape of 
the liver is most often found in association with a Riedel’s 
lobe. 

“Riedel’s lobe” is a downward projection from the right 
lobe of the liver, immediately to the right of the gall-bladder. 
In very rare instances the elongation may jirocccd from the 
quadrate lobe, immediately to the left of the gall-bladder. 
This linguiform process is associated almost always with gall- 
stones, and is caused, so it is said by Riedel, by the gradual 
distension of the gall-bladder dragging downwards that por- 
tion of the liver in its immediate vicinity. Both Rieilel and 
Terrier have shewn — and the observation has been abun- 
dantly confirmed that when the gall-bladder, so alTected, 

is drained of its contents by the performance of cliolecyst- 
otomy, the jirojection is gradually withdrawn, and the con- 
formation of the liver returns slowly to the normal. 

The symptoms which arc caused by this downward slipping 
of the liver need not be detailed here. Suflice it to say that 
the patients who suffer therefrom are, in 90 per cent, of the 
cases, women, in whom a prolapse of other organs — the kid- 
ney, the stomach and intestines, and the uterus — can also be 
recognised, llepatoptosis is only a part of a general visceral 
prolapse, a condition known as entcroiitosis, or Glenard’s dis- 
ease. It is well known that the sufferers are, for tlie most 
part, neurotic in type. 


TREATMENT. 

As a rule, the most successful treatment consists in the 
application of a well-fitting belt. The type of inflatable rub- 
ber pad recommended by Byron Robinson is probably the 
most satisfactory of all. In the more obstinate cases sur- 
gical aid will be called in for the purpose of dealing with a 
painful “floating” lobe or of fixing a wandering liver which 
cannot adequately be kept in position by any mechanical sup- 
port. 
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Riedel’s lobe has been treated by excision, by fixation to 
the abdominal wall, and by cholecystotomy. 

Removal has been performed by Langenbuch, Bastian- 
elli, and Lockwoo<l; it can be needed only when the lobe is 
the seat of a pain that cannot otherwise be relieved. Suture 
of the lobe to the parietes was first performed by Billroth in 
1884: later, by Tscherning and Langenbuch. The perform- 
ance of cholecystotomy for this condition is, of course, within 
the exiHjrience of many surgeons. 

Total Hepatopezy. — The first operation for the purpose 
of fixing the whole liver was yierformed by Gerard-Marchant 
in 1891, though it had been suggested by Kisbert in 1884. He 
sutured the thin anterior edge of the liver to the costal mar- 
gin l.iy silk sutures. This method has been followed in the 
majority of subsequent operations. A portion of the liver 
substance has been i)icked up by a series of sutures of stout 
silk, and each suture fixed to the anterior abdominal wall or 
to the costal margin. For tlic purjxjse of carrjdng the suture 
througli the liver the needle suggested by KousnetzolT should 
be employed. In addition to the sutures so passed, undoubted 
help would be gained by the denudation, by vigourous gauze 
friction, of all i)arts of the liver, so that the formation of 
adhesions might be more certainlj' accomplished. 

Legueu suspends the liver by a stout double thread which 
passes completely through it from side to side. 

Pean, by a procedure which he called “ cloisonnement peri- 
toneal horizontal,” was able securely to fix a mobile liver, 
lie made a transverse incision through the anterior abdominal 
wall, replaced the prolapsed liver, and then erected a barrier 
below it by suturing the peritoneum of the anterior abdom- 
inal wall to that of the posterolateral wall. 

Francke adopted the following plan: A series of sutures 
were passed along all the anterior margin of the liver except 
the part near to the gall-bladder, uniting this edge to the cos- 
tal margin. Between the^ upper surface of the liver and the 
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diaphragm gauze was packed in and left for eight days. On 
its removal firm adhesions formed between the two apposed 
and granulating surfaces. Depage, in addition to the pass- 
ing of sutures, has performed a resection of the abdominal 
wall. 

The best plan to follow would seem to me to be this: To 
make an incision obliquely, about one inch below the mar- 
gin of the costal cartilages; to replace the liver; to fix the 
anterior edge securely with several sutures to the costal mar- 
gin; to pack in between the liver and the diaphragm and pos- 
sibly also beneath the right lobe of the liver many strips of 
gauze, which should be left in place a week; to keep the 
patient absolutely at rest in bed (with the foot of the bed 
elevated a few inches) for at least one month. 

It must be borne in mind that surgery is called for only 
in the most extreme cases, and regard must always be had 
to the fact that a neurotic element is a marked feature in all 
these patients. 



SECTION 11. 


OPERATIONS UPON THE STOMACH. 

CHAPTER X. 

OPERATIONS FOR PERFORATING GASTRIC ULCERS. 

The perforation of a gastric or duodenal ulcer is one of the 
most serious and most overwhelming catastrophes that can 
befall a human being. The onset of the symptoms is sud- 
den, the course rapid, and unless surgical measures are 
adopted early, the disease hastens to a fatal ending in almost 
every instance. 

Perforation of the stomach is usually described as being 
of two varieties — acute and chronic; but there is, as I first 
pointed out, an intermediate class of cases, not embraced by 
either of these terms, which is best described as subacute. 

In acute perforation the ulcer gives way suddenly and com- 
pletely. A larger or smaller hole results, and through this 
the stomach-contents are free to escape at once into the gen- 
eral cavity of the peritoneum. 

In subacute perforation the ulcer probably gives way al- 
most as quickly as in the acute form, but, owing to the small 
size of the ulcer, or to the emptiness of the stomach, or to the 
instant plugging of the opening by an omental flap or tag, 
or to the speedy formation of lymph which forms, as it were, 
a cork or lid for the ulcer, the escape of fluid from the stomach 
is small in quantity and the damage inflicted thereby is less 
considerable. The symptoms at their onset may be as grave 
as those in acute perforation, but on opening the abdomen 
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the ulcer may be found to be sealed over, and no further 
escape of fluid is occurring. 

In the subacute form of perforation I have found that 
there is always a complaint of greater discomfort for several 
days preceding the rupture. Vague general or localised pains 
have been felt in the abdomen, or a sharp spasm or “stitch” 
when the patient turneil quickly or attempted to laugh. One 



Fijr. 3 I. - -A perforating nnind ulcer 
causing death in a lady of twenty-two. 
This is the common condition. There 
is a chronic ulcer with an acute perfora- 
tion (Museum of Royal College of Sur- 
[reons of Encrland. No. 2^06). 


girl, a housemaid, felt the 
pain down her left side, es- 
pecially when reaching up to 
her work ; another said it 
liurt her to bend, as her side 
felt still. These premonitory 
sym])toms are important, and 
if recognised, they should 
enable us to take measures 
to pre\'ent the occurrence of 
perforation. They doubtless 
have their origin in a local- 
ised peritonitis, and the stiff- 
nc.ss is due tf) the unconscious 
protection of an inflamed area 
by a muscular splint. 

In chronic perforation the 
ulcer has slowh' eaten its 
way through the stomach- 
coats, and a protective peri- 
tonitis has had time to de- 


velop at the base. The escape of stomach-contents is, there- 
fore, merely local; barriers of lymph confine the fluid to a 
restricted area, and perigastric abscess forms. A chronic per- 
foration occurs more frequently on the posterior surface of 
the stomach, and the perigastric abscess occasioned thereby is 
recognised as “subphrenic.” The acute and subacute forms 
of perforating ulcer are more common on the anterior surface. 
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There can be no doubt that recovery by medical treat- 
ment alone is possible both in the acute and in the subacute 
forms of jHjrf oration. 1 have had two cases under my care 
in which a diagnosis of perforation had been made by com- 
petent medical men. In both, an operation was impossible, 
as no skilled help was a\’ailablc until the urgency of the symp- 
toms seemed to have passed off. When I operated, many 
months later, the evidence of peritonitis completely sur- 
rounding the stomach was undeniable. Though patients may 
recover, their recovery cannot be urged as a reason for the 
delay or withhiilding of surgical help in all cases, for the pos- 
sibility of spontaneous recoverj'^, though not denied, is yet 
so remote as to make it imperative to adopt operative treat- 
ment at the earliest possible moment. The risk of opera- 
tion is definite; the hazard of delay is immeasurable. There 
are times w'hen tlic diagnosis may be difficult. If morphine 
has been administered to still the intolerable pain, the pa- 
tient’s condition becomes placid and comfortable. It may 
be almost impossible then to recognise the c.\trcmc urgency 
of the case. In such circumstances I have, however, placed 
great reliance upon a continued hardness and rigidity of the 
abdominal muscles. Even when the patient expresses her- 
self as free from pain; when the aspect has become natural; 
and when the pulse has returned to the normal, the abdominal 
rigidity remains. In the case of I. S., a girl of seventeen, 
upon whom I operated for a perforated duodenal ulcer, the 
medical man who sent her to the infirmary had diagnosed a 
perforated gastric ulcer and had told the patient and her 
parents that immediate o|)eration alone could save her life. 
Having obtained consent to operation, he despatched the girl 
to the infirmary after giving a hypodermic injection of \ 
grain of morphine to lessen the distress of the journey. When 
I saw her, shortly after her arrival, she looked in perfect 
health, she had no suffering, and her pulse and respirations 
were normal. The abdomep, though not distended, was ab- 
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solutely rigid and immobile, and I did not hesitate to oper- 
ate at once. In any uncertain case I should incline to 
operation rather than to indefinite postponement to solve the 
diagnosis. 

I have seen a difficulty in diagnosis arise, and I know of 
three cases in which negative exploration has been per- 
formed, when the jxitient was a woman at the commencement 
of a menstrual period. From some unexplained and indeter- 
minate cause a sharp attack of abdominal pain, followed by 
^■omiting, distension, prostration, and collapse had occurred 
in all and had caused a confusion in the diagnosis. In the 
case under my own observation, a history of previous similar, 
though less severe, attacks at the menstrual epoch, and the 
absence of any marked abdominal stiffness or tenderness, 
though the belly was obviously distended, enabled me to 
negative the question of perforating ulcer of the stomach. 

The Operation. — The operation should be conducted as 
speedily as possible, and all measures adopted to save the pa- 
tient from shock. 

The abdomen is opened in the middle line, above the um- 
bilicus, by an incision of ample size. The work which it is 
necessary bJ do cannot be efficiently done through a small 
opening— the surgeon must not be cramped. It is quicker 
to stitch up a large wound than to operate through an un- 
duly small one. As soon as the abdomen is opened, gas or 
a little thin, clear or turbid fluid will escape. Both gas and 
fluid are inodourous, and when the fluid is examined, it is 
found in many cases to be sterile. The amount of gas and of 
fluid will depend upon the length of time that has elapsed 
since the perforation: if less than six hours have passed, there 
will be little or no gas, and the fluid will be clear or almost 
so. This fluid is poured out by the peritoneum as a protec- 
tive measure, and is not only sterile, but is actively antibac- 
terial. As more and more of the stomach-contents escape, 
the fluid becomes more turbid. Portions of semidigested 
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food may be found in the peritoneum, and I once saw an 
orange-pip there. 

The ulcer is rapidly sought, and, as a rule, is found at once. 
It is recognised by the escape of fluid from it, by a thick de- 
posit of lymph around it, or by the constant welling-up of 
fluid from a jmrticular part of the stomach. As soon as the 
ulcer is localised, the stomach at that part is drawn well up 
into the wound, and a few swabs are paeked around to pre- 
vent any further soiling of the peritoneum. The gap in the 
ulcer is at once closed by a single stitch which passes through 
all tlie coats of the stomach on each side of the perforation. 
This closes the opening and prevents any further escape of 
stomach-contents. If the stomach is full, — and it very often 
is, — it is a good thing at this stage to pass a stomach-tube and 
empty all the contents away. The stomach may also be 
gently washed out. 

The perforation will often be found surrounded by an 
area of very dense induration, in which a suture can find little 
security of hold. This induration is almost entirely due to 
oedema of the stomach-wall around the ulcer; it is not, as one 
might suppose from tlie feel of it, due to any cicatricial in- 
duration and contraction in the ulcer itself. G5dcma alone 
causes it, for on postmortem examination of such cases the 
induration is always found to have vanished. There is no 
need to excise the ulcer, and this procedure is, in so far, harm- 
ful that it wastes a few seconds and causes sometimes not a 
little bleeding, lixeision of the ulcer is, however, performed 
as a routine measure by sofnc surgeons. The perforation, 
having been closed by a single stitch, is now effectually 
sealed by infolding tlie stomach-wall by a double layer of 
suture. I always use thin Pagenstecher thread and the 
curved intestinal needle for this purpose. The first suture 
begins about one inch away from the ulcer, and continues 
beyond the ulcer about one inch. The second stitch is 
applied beyond the first, which it infoMs. 
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In some instiinccs the closure of the gap may be dillicult. 
The oix?ning may be almost inaccessible, being on the lesser 
cur\ ature, close to the cardiac orifice. In these circumstances 
the application of sutures in the ideal method just described 
may be physically impossible. The only plan, then, to 
adopt is to take one or more intcrrujited sutures through or 
outsiile the ulcer anti make a closure of the perforation that 
will, at the least, be temporarily cllicient. To make the sealing- 
off complete, an omental graft or flap is then ai)i)lied over the 
stitches. The left end of the omentum is sought and turnetl 
upwards over the stomach, where it can be fixed by one 
or more stitches. In one case I ha\'c ado|)tcd this ])lan with 
perfect success when satisfactory closure by suture alone was 
impossible. 

The ix;rf oration being closed, attention must be paid to 
the toilet of the peritoneum. The shorter the time that has 
elapsed since the giving-way of the ulcer, the less will there 
need to be done. If the patient is o])erated uprin within the 
first four or six hours, \ery little cleansing will be necessary. 
A few sterile swabs passed to the back of the abdomen, above 
the lesser curvature, aliovc the liver, and into each renal 
pouch, will ensure that all is made clean. The abdomen can 
then be closed without drainage. 

If, however, more than twche h<jurs have claixscd since 
the perforation, greater care and longer time must Ijc silent 
on ensuring that all is clean. Hot moist swabs are passed 
into all the nooks anfl crevices of the abdr^men. IJ.special care 
must be taken to see that the parts immediiitely lieneath the 
diaphragm are thoroughly cleansed — for the risk of sub- 
phrenic abscess or of a spreading of a septic inflammation 
through the diaphragm, giving rise to pleurisy or empyema, 
is by no means inconsiderable. It is absolutely necessary 
that these upper parts of the abdomen should be left as clean 
as it is fxissible to make them. If careful, methodical, pains- 
taking sponging will not suflicc, flushing with hot sterile salt 



OPERATIONS FOR PERFORATING GASTRIC ULCERS. 147 

solution may be adopted. The kidney pouches, and in some 
cases the pelvis, need also to be cleansed. If the perforation 
has occurred more than twenty-four hours before the opera- 
tion, a very thorough cleansing will be necessary, and in such 
cases a second incision above the pubes may be made for 
drainage. Finney suggests the making of multiple incisions 
for purposes of flushing and drainage, and in advanced cases 
of peritonitis nothing else is so effective. The question of 
drainage can be decided only by the surgeon himself in each 
case. If possible, drainage should be avoided, but in cases 
of over twelve hours’ duration it is probably necessary in at 
least one-half of them. Drainage, when used, should be free, 
and, as a rule, I prefer the “cigarette” drain to any other. 
When the ulcer has been sutured, a careful search must be 
made ff)r other ulcers which may have perforated. In two 
cases of my own two ulcers had simultaneously, or almost 
simultaneously, i)erforated. In the first, the two ulcers were 
exactly opposite each other — one on the anterior, one on the 
posterior, surface. In the second, the two ulcers were both 
on the anterior surface, about inches apart. It has been 
computed, from a large number of statistics, that two ulcers, 
or more than two, perforate in 20 per cent, of the whole num- 
ber of cases. I have already referred to the necessity, in 
many cases, of emptying the stomach, and perhaps of 
gentle lavage also. This point is one which I have not seen 
mentioned in the writings of any surgeon, but it is, I am con- 
vinced, an important one. 

One question which in the future will need full discussion 
is the necessity, or the i)ropriety, of performing gastro- 
enterostomy after the ulcer has been securely closed. It has 
been shewn that multiple jxjrf orations of ulcers may occur; 
and I have, in several papers, pointed out that the statement 
universally made in text-books of medicine that gastric ulcer 
is solitary is erroneous. Gastric ulcer is often, indeed, as a 
rule, multiple. Therefore, any patient who has a perforating 
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ulcer probably has others which have ]x;rf orated, or may do 
so at some future tirnc, or may give rise to symptoms of “in- 
digestion” when recovery from the operation is complete. 
The surgeon is now called in to sec cases of perforating ulcer 
at a much earlier stage than was formerly the case, and there 
is, therefore, not the same need for an extremely rapid opera- 
tion. The additional time sixjnt over the |)crformance 
of gastro-enterostomy would not increase the risk of the 
operative treatment in many patietits. and inasmuch as it 
would give rest to the stomach, it would alTord a better 
chance of rajnd healing in the sutured ulcer. In three cases 
I have performed gastro-enterostomy when operating for a 
perforating ulcer, and I am strongly of opinion that in the fu- 
ture, when cases are seen in the earliest stage, gJistro-enter- 
ostomy must be more frcfiucntly jierformed. 

In some cases, of course, such as that upon which I oper- 
ated, where the suture of the ulcer, necessary for its closure, 
caused marked narrowing of the duodenum, gastro-enter- 
ostomy must always be performed. In other cases the ques- 
tion as to its necessity will be determined partly by the posi- 
tion of the ulcer, the amount of its induration, the question 
as to whether it has caused, or is now causing, stenosis, and 
partly by the discover)' or otherwise of ulcers elsewhere. In 
several recorded cases death has resulted after successful 
closure of a perforating ulcer, from hajmorrhage or perfora- 
tion of other ulcers in the stomach or in the duodenum. 

As soon as the operation is comjiletcd, the patient is given 
an enema consisting of ro ounces of saline solution with one 
ounce of brandy. This is repeated every three or four hours. 
No fluid is given by the mouth for at least twenty-four hours, 
and, if possible, not for forty-eight hours. The mouth is fre- 
quently rinsed, and the teeth are brushed. This will keep 
the mouth moist, and will lessen the sense of thirst. If needed, 
subcutaneous or intravenous injections of saline solution may 
be given. 
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When the patient has come round from the anaesthetic, 
she is propped up in bed with about, five pillows or with 
the bed-rest. This semi-sitting posture is necessary as af- 
fording drainage of fluids away from the diaphragm, and as 
being decidedly more comfortable for the patient. For the 
first few days a careful note must be taken of the pulse-rate 
and of the rate of the respirations. The most dreaded 00m- 
plication in cases of this kind is the occurrence of some sep- 
tic inflammation beneath the diaphragm (subphrenic abscess) 
or in the chest (pleurisy or empyema). After forty-eight 
hours the patient may be given sips of water, milk and water, 
a little wine and water, or tea. It must be remembered that 
there is need for careful dieting perhaps for some weeks after 
the operation. 


PERFOJtATING DUODENAL ULCER. 

In certain particulars the symptoms and the treatment 
of perforating duodenal ulcer differ from those of perforating 
gastric ulcer. 

A duodenal ulcer may perforate at once and acutely into 
the peritoneal ca\ity, or may slowly destroy all the coats of 
the boAvel and lead to the formation of a localised encysted 
abscess. If the former, the fluid escaping from the viscus 
is free to run at large in the peritoneal cavity. In many of 
the cases, as is seen from a study of the records, a well-de- 
fined path is taken. The fluid (generally mucus, more or less 
tinged with bile) escapes on to the upj^r surface of the trans- 
verse mesocolon to the right of the hillock which is formed 
by the fitting in of the transverse colon to the greater curva- 
ture of the stomach. It, therefore, tends to run to the right 
to the hepatic flexure, and then to descend along the outer 
side of the ascending colon to the iliac fossa. There collect- 
ing, it may cause symptoms strongly suggestive of appendi- 
citis. From the iliac fossa the fluid drains to the pelvis, and, 
filling that, overflows into the left iliac fossa. If an abscess 
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fornis, it may be boundetl by lymph, by the liver, or by in- 
testines. Meunier describes a local abscess in his case as be- 
ing bounded by the quadrate lobe of the liver, the gall-bladder, 
and the transverse mesocolon. lAjnnander relates a case where 
an abscess was hemmed in on all sides by intestine. The per- 
foration of such an abscess may lead to acute septic general- 
ised peritonitis, as recorded by Planchard. Perforation of 
the upper portion of the duodenum may lead to subphrenic 
abseess. Seven cases of this kind are related in Maydl’s mon- 
ograph. An ulcer may destroy all the coats of the bowel, 
and its base be formed by the liver (Keyl. Hcrzfeldcr, Collin) 
or by the gall-bladder (Krauss, .Moynihan). An ulcer may 
destroy all the coats of the bowel and perforate a hollow 
viscus, forming an “intemal duodenal fistula.” Rokitansky 
describes a case of gastroduodenal fistula ; liolTman and 
Gross, cases of cholecystoduodcnal fistula*; and Duden- 
sing a case where the ulcer had perforated the pancreatic duct. 
An ulcer may destroy all the coats and lead to the formation 
of an abscess, which bursts upon the surface of the body, form- 
ing an ‘‘external duodenal fistula,” as recorded by Lumeau 
and Bucquoy. The duodenal wall may be ulcerated through 
by an abscess arising from without, as in the case of lumbar 
abscess bursting into tlie duodenum close to the biliary 
papilla under the care of Davies-Colley. 

At the first the symptoms of a perforated duodenal ulcer 
are precisely similar to those seen in cases of perforated gas- 
tric ulcer, but after the first shock has passed the symptoms 
and signs of gastric and duodenal perforation differ in their 
development. When the ulcer is in the stomach, the signs 
are those of general peritoneal involvement ; when the ulcer is 
duodenal, the course taken by extravasated fluids leads to a 
more acute and an earlier involvement of the peritoneum on 
the right side, and in the right iliac fossa. The clinical picture 
of appendicitis is copied with such accuracy that in 49 recorded 
cases tabulated by me in the “Lancet,” of December, 1901, in 18 
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the first incision was made over the appendix after a diag- 
nosis of acute appendicitis had been made. In the final stage, 
the peritoneal infection is universal. 

When the abdomen is examined even within the first three 
or four hours, a greater resistance and a more marked tender- 
ness may be found upon the right side, and the tenderness 
over McBurney’s point may be exquisite. 

The diagnosis is much simplified if meloena or other signs 
or symi)toms of duodenal ulcer have been noticed before the 
onset of the perforation. It is, however, unusual for patients 
to notice anything more than an occasional “hunger-pain,’* 
which is eased by a glass of milk or the nibbling of a biscuit. 

When operation is performed, there may be great difficulty 
in exposing the ulcer. If the ulcer be in the first portion of the 
duodenum, it is generally easily discovered and easily sutured; 
if it be in the second i)ortion, it may be impossible to suture. 
Whenever practicable, the perforation should be closed com- 
pletely in the manner already described. By so doing, the 
lumen of the duodenum may be greatly narrowed, so that an 
alternative route from the stomach must be given by the per- 
formance of gastro-enterostomy. This was performed in one 
of my cases. When the ulcer is so deep that it cannot be 
sutured, as it has been in cases recorded by such expert sur- 
geons as Lennander and Mayo Robson, drainage must be 
adopted. The largest tube is passed down to the ulcer, and a 
gauze packing surrounds it, or a sort of funnel leading to the 
I)erforation may be constructed out of the omentum. If the 
condition of the i)atient would allow of it, the duodenum near 
the pylorus might be closed by a circular purse-string suture 
and gastro-enterostomy i^erformed. 

The following table shews at a glance the chief points of 
interest in my series of cases: 
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Previous 

Symptoms. 


I.OUATION. 


Condition Found 
AND Treatment 
Adopted. 


Time 

Uefore 

Operation. 


Result. 


F. 39 No history Stomach, 
taken. 

F. 27 Under Stomach, 
treat- 
ment 
during 
last 1 2 
month.s. 

F. 20 Under Stomach, 
treat- 
ment 
some 
months 
ago. 

M. 44 t' or eigh- Duodenum, 
teen 
months. 


F. 28 For eight Stomach, 
years. 


M. 23 


For sever- 
al months. 


M. 25 For four 
weeks. 


24 


F. 17 


F. i 18 


For three 
months. 


For eigh- 
t e e n 
months 
several 
attacks 
ofhaema- 
tcmcsis. 

For a few 
weeks. 


Stomach. 


Duodenum 


Stomach. 


Stomach. 


Stomach. 


Small opening near 30 hours, 
le.sser curvature. 

Lavage. Drainage. 

Large perforation ' 21 hours, 
just below lesser 
curvature near 
cardia. Drainage. 


Large opening ad- 42 hours, 
mi t ting middle 
linger. On ante- 
rior surface near 
the cardia. Drain- 
age. 

Opening J inch in 26 hours, 
diamelerat begin- 
ning of second 

g ortion. Closure. 

rastro- enteros- 
tomy (Murphy). 

Drainage. 

Opening near les.ser 28 hours, 
curvature towards 
cardia. Stitched, 
omental II a p. 1 
Drainage. 


Opening size of a : 35 hours, 
sixpence on ante- ; 
rior surface near i 
pylorus. Drain- : 


Recovery. 


Death from 
shock 


Death from 
shock. 


Death from 
shock. 


Death in 
fourth week 
from s u b- 
phrenic ab- 
scess and sup- 
puration in 
abdomen . 

Death ; hjemat- 
emesis for 
two days; 
two other 
ulcers found 
postmortem. 

Recovery. 


Opening size of No. 3 hours, 

8 catheter i inch ; 50 min- 

from pylorus.; utes. 

Drainage at 
wound and above 
pubes also. 

Anterior s u r f a ce 36 hours. Recovery, 
near cardia. Su- 
ture and omental 
flap. No drainage. ; 

Anterior surface 16 hours. Death in fifty 

near lesser curva- hours with 

ture, omental flap. ■ very high 

No drainage. temperature. 


Opening size of lead- ■ 17 hours. Recovery, 
pencil near lesser 
curvature andi 
towards cardia. ; 

Omental flap. No i 
drainage. i 
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2 : g I Previous Location. 

C /3 i < Symptoms. 


Condition Found 
AND TkEATMCNT 
Adopted. 


Time 

Before 

Operation. 


23 For sever- Stomach, 
al months. 


For sever - 1 Stomach, 
al years. | 

Very se- j 
vere for | 
t we 1 vei 
months. ■ 

For j Duodenum, 
tw c 1 V e I 
months, i 

For ! Duodenum, 
tw c I V e 
years. , 

Vomit- 
ing fre- j 
ou c ntly j 
u u r ing i 
2 years. ^ 

ForVifteen j Stomach. 


months. 


Under! Stomach, 
t r e a t - I 
m e n t I 
tw e 1 ve i 
mon ths ! 
ago for 
s evera I 
months. 

For six; Duodenum. 


33 For .sever- 
al years. 


Stomach. 


Under Duodenum, 
treat-, I 

m e n t I j 

twice; 

during | 

last2yrs.! ! 

h® ma - i j 

temesis 1 | 

recently. ' ' 


T wo ulcers , I i 
inches apart, on 
anterior surface 
near lesser curva- 
ture. Omental 
covering. Drain- 
age. 

Posterior surface 
near lesser curva- 
ture. No drain- 
age. 


20 hours. 


Subacute perfora- 
tion. Closure. An- 
terior drainage. 

First portion. Per- 
foration occurred 
while in hospital 
waiting for opera- 
tion; closure and 
gastro-entero.s- 
tomy. No drain- 
age." 

Hour-glass stom- 
ach, perforation 
in centre ; closure 
and gastroplasty. 
Drainage. 

Opening size of a 
sixpence on ante- 
rior surface near 
lesser curvature 
and cardia. No 
drainage. 


First portion. Su- 
ture. First incision 
exposed ap p e n - 
dix, which was 
removed; other 
cause being needed 
to explain condi- 
tion led to second 
cxplcfration over 
duodenum. 

Posterior surface 
near cardia. Sub- 
acute. iVntcrior 
and posterior 
drainage. 

First part. Rup- 
ture due to trau- 
ma, enormous gas- 
eous distension of 
abdomen, p u s 
everywhere. 
Drainage. 


Recovery. 
Subseq u e nt 
gastro -enter- 
ostomy for 
indigestion , 
hamate me - 
sis, etc. 

Death from 
empyema in 
fourth 
week. 


4 days. Recovery. 


4 hours. 


r8 hours. 


18 hours. 


Recovery and 
has since 
been quite 
well. 


Recovery; 
quite relieved 
of her for- 
mer symp- 
toms. 

Recovery. 


2 hours. 


Recovery ; 
quite well. 


3 days. Recovery. 


72 hours. 
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M. 44 


Previous 

Syuptoiis. 


For many 
3x*ars. 


M. 42 For many 
years. 

M. ' 46 I For four 
i I months. 

I 

M. 38 I For many 
I years. 

F. ■ 46 ; For many 
; years. 



Condition Found 
AND Treatment 
Adopted. 


Stomach, i At pylorus large per- 
I fofation in centre 
I of mass equal to a 
I Tangerine orange. 

' Perforation oc- 
curred while in 
nursing home a- 
waitingoperation. 

Gastro-enterostomy j 

also performed. ! 

Stomach. A small ulcer near 8 hours. . Recovery, 
the cardiac end 

and almost on the 1 

lesser curvature. 

Duodenum Acute perforation; 3 hours. Recovery, 
closure. Gastro- 
enterostimiy. 

Stomach Small ulcer at 8 hours. Recovery, 
lesser curvature. 

Stomach Ulcer in stomach 16 hours. Death, 
and sutured. i i 

Duodenum days later per- 
foration of duo- 

den a 1 ulcer; 
shock; collapse. 


I Time 
I Before 
i Operation. 


ResClt. 


i 3 hours. 


Recovery. 


I.0CAT10N. 


I once operated upon a case of carcinoma in which perfor- 
ation occurred. I closed the perforation and performed gas- 
tro-enterostomy. The patient still lives, in comfort, though 
jaundice has recently appeared. The operation was performed 
in May, 1904. 

Mr. T. Crisp English, in a detailed and most careful analysis 
of 50 consecutive cases of perforated gastric and duodenal 
ulcer treated by laparotomy at St. George’s Hospital, gives the 
following tables: 


1892 . . . 

Oastric 

Casf-s. 

I 

Ulcer. 

Kkc-overed. 

0 

Duodenal Ulcer. 
Cases. Recovered. 

0 0 

1893. . . 

I 

0 

0 

0 

1894. . . 

3 

I 

2 

0 

1895. . . 

3 

I 

0 

0 

1896 . . . 

3 

2 

r 

0 

1897. . . 

5 

3 

0 

0 

I89S. . . 

6 

I 

2 

1 

1899. . . 

3 

2 

0 

0 

1900. . . 

4 

2 

0 

0 

1901 . . . 

2 

I 

I 

I 

1902 . . . 

4 

3 

2 

0 

1903. . . 

7 

6 

0 

0 


42 

22 

8 

2 
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RECOVERIES. 

Gastric ulcer 52 percent. 

Duodenal ulcer 25 “ “ 


AGE AND SEX. 

Perforated Gastric Ulcer. 

Males g cases. Average age 37,3 

Females 33 “ Average age 26.4 

Perforated Duodenal Ulcer. 

Males 6 cases. Average age 34.6 

Females 2 “ Average age 24.5 


PREVIOUS HISTORY OF CASES. 


No gastric symptoms 5 

Definite gastric symptoms without hacmatemcsis 26 

Hicmatcmesis 8 

Former dyspepsia 6 

Not known 5 


Symptoms immediately preceding perforation. 


No special symptoms 40 

HiematcMiiesis 2 

Under treatment in hospital 2 

Under treatment as out-patient i 

Increasing pain and vomiting 5 


INCIDENCE OF COMPLICATIONS. 

XoN-FATAL Cases. Fatal Cases. 


Parotitis 4 i 

Pleurisy (plastic or serous) 6 9 

Empyema o 2 

Pneumonia i 2 

Pulmonary abscess o i 

Thrombosis 3 o 

Hacmatemcsis i 2 

Hicmorrhagc from anbther ulcer o i 

Nephritis i o 

AFTER-CONDITION OF SUCCESSFUL CASES. 

No gastric or other symptoms ii 

QSdema of leg following thrombosis i 

Symptoms due to peritoneal adhesions i 

Dyspepsia (no symptoms of gastric ulcer) 4 

Not traced 7 


ISS 


24 



CHAPTER XI. 


OPERATIONS FOR HEMORRHAGE FROM GASTRIC AND 
DUODENAL ULCERS. 

The Treatment of Cases of Ulcer of the Stomach or Duodenum in 
which the Haemorrha£[e is Profuse. 

HAEMORRHAGE. 

The bleeding from gastric or duodenal ulcers is recognis- 
able either as h«'eniatemesis or as meloena. In lesser degree these 
symptoms are seen not infrequently; in their severer forms 
they are of dire significance, and may be the sole cause of the 
patient’s death. It is but rarely that the surgeon is called 
upon for so momentous a judgment as is necessary in cases 
of severe ha^matemesis or severe meloena, for this condition 
of the patient is poor, even at times dcsj)erate. Operative 
intervention is therefore hazardous; yet a continued bleeding 
will, in certain cases, inevitably end in death. 

It is necessary to emphasise the fact that h.xmorrhage 
may manifest itself under entirely different circumstances 
in different patients. In some it is the earliest, and for a time 
the only, symptom of gastric disturbance; in others it is the 
last expression in a long and tedious course of symptoms. In 
other words, the haemorrhage may occur from an acute or from 
a chronic ulcer of the stomach or duodenum. It will be found, 
when the clinical history of a scries of cases is examined, that 
whereas in the latter the bleeding varies within the widest 
limits iis regards both quantity and frequency, in the former 
the clinical history is repeated in case after case in a most re- 
markable manner. 

Haemorrhage from an Acute Ulcer. — Under the term “acute 
ulcer” of the stomach are probably included several varieties 
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of pathological conditions which are different in causation, 
different in destiny, but alike in the single fact that their clini- 
cal recognition is due to the bleeding which occurs from them, 
in abundant quantity. There is the ordinary peptic ulcer; 
there is the minute erosion, barely recognisable even on close 
scrutiny, which yet opens up a vessel; and there are “weeping 
patches” and “villous areas” and similar indeterminate and 
unnumbered conditions which have been recognised when 
the stomach has been explf)red during life. To the clinician 
all these conditions are betrayed by their tendency to haemor- 
rhage. 

In almost every instance the hfcmorrhage is the first 
symptom. Even on close enquiry it is difficult to elicit any 
history of antecedent gastric discomforts. The vomiting of 
blood comes unexpectedly and suddenly; a large quantity of 
blood is lost, and the patient suffers, often in an extreme de- 
gree, from the symptoms of haemorrhiige. The pulse becomes 
feeble and fluttering, the face waxen, the breathing rapid and 
shallow, the body-surface cold or clammy. For a time the 
symptoms may gi\ e rise to serious alarm, but a rally is seldom 
long delayed. The bleeding is checked spontaneously, and 
vomiting is rarely repeated, or, if repeated, the quantity of blood 
lost is but small. 

In several of my cases a sudden, apparently causeless haemor- 
rhage has ushered in a long train of symptoms of dyspepsia. 
The acute ulcer has been the precursor, or rather the earliest 
stage, of a chronic ulcer. 

The characteristics of luernorrhage from an acute gastric 
ulcer are, therefore, spontaneity, abruptness of onset, the rapid 
loss of a large quantity of blood, the marked tendency to spon- 
taneous cessation, the infrequency of a repetition of the haemor- 
rhage in anything but trivial quantity, and the transience of 
the resulting anaemia. 

Haemorrhage from a Chronic Ulcer. — The bleeding from a 
chronic ulcer of the stomach or duodenum may vary wthin the 
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widest limits both of frequency and of quantity. For con- 
venience of description I should arrange the cases in four 
groups : 

(1) In the first the luemorrhages are latent or concealed. 
The blood is small in quantity, and may be recognised only 
after minute examination of the stomach -con tents or of the 
feces. The estimates given by various writers as to the oc- 
currence of haemorrhage in ulcer vary between 20 anil 80 per 
cent., and we are entitled to assume tliat this wide divergence 
of statement is due not so much to dill'erences in tlie symp- 
toms of ulcer, as to the varying degrees of closeness with 
which the causes are observed, and to diflerences in tlie fre- 
quency and minuteness of examinations of the stomacli-con- 
tents or the feces. It would probably not be rasli to assume 
that all ulcers of the stomach or duodenum bleed at some time 
or other, but if the bleeding be trivial and infrequently repeated, 
it is never likely to obtain clinical recognition. 

(2) In the second group those cases should be included 
which are characterised by intermittent hajmorrliage. The 
bleeding is copious, but transient, and occurs at intervals of 
two, three, or more months. An exemplary instance of this 
class is the following: 

A. S., female, aged twenty-eight. In May, 1898, the pa- 
tient had a sudden attack of profuse Vdeeding from the stomach. 
She was in bed six weeks. For eighteen months after this 
her health was very poor; indigestion was constant, vomit- 
ing was occasional, constipation was invariable. For six 
months she w'as then in fairly good health and was able to 
take food much better. In April, 1900, indigestion Ijecame 
severe and a copious haemorrhage again occurred. Treat- 
ment was continued for six months with mucli benefit. In 
January, 1902, a third attack of hccmatemesis and fainting; 
after this she was kept in bed for four weeks. In September, 
1902, again hacmatemesis as severe ais before. From then 
to January, 1903, she was under constant treatment, but im- 
provement was very slow. Anaemia has been a prominent 
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symptom since April, 1900. At the operation a large ulcer 
was found in the stomach and a second in the duodenum. Gas- 
tro-enterostomy was successfully performed. 

In all the cases in this group indigestion is a prominent 
symptom. The hiemorrhage often occurs without cause, but at 
times there may have been noticed an exacerbation of gastric 
discomfort and uneasiness for a few days. Anaimia is almost 
constant. 

(3) In the third group the cases are characterised by haemor- 
rhages, which are rapidly repeated, and on all occasions abun- 
dant. In the majority of patients the symptoms of indigestion 
which have been noticed for months or years before have under- 
gone an appreciable increase in the recent days. Then, sud- 
denly, the haemorrhage occurs — a large quantity, a pint or a 
pint and a half, of blood is vomited. The patient may faint 
from loss of blood ; he shews always the general symptoms of 
bleeding. For twelve or twenty-four hours the vomiting ceases, 
to reappear at the end of this time, without apparent cause, 
and in equal or greater quantity. A second latent period is 
followed by a further hajmorrhage, and so the patient becomes 
in a condition of the gravest i)eril. 

No better example of this class could be cited than the 
following : 

M. W., female, aged twenty-four. Has suffered from symp- 
toms of gastric ulcer, pain, vomiting, and inability to take solid 
food for fifteen months. Eleven weeks before admission to 
hospital all her symptoms became worse. Vomiting became fre- 
quent; pain was almost intolerable. During the five weeks 
before admission she \-omited daily, and on almost all occasions 
some blood came. While waiting in the hospital she vomited 
three times in five days, and on each occasion about half a pint 
of blood came. She was very blanched ; pulse, 1 1 2. The motions 
were tarry on two occasions. At the operation two old scars 
and one shewing recent inflammation were seen. Gastro-enter- 
ostomy led to perfect recovery. 

(4) The fourth group would comprise those cases in which 
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the haemorrhage occurs in enormous quantity, inundating the 
patient and leading to almost instant death. The opening of 
the splenic arter>% the aorta, the vena cava, or the pancreatico- 
duodenal vessels allows of the so rapid escape of blood that the 
patient dies as surely and as swiftly as if his carotid or femoral 
vessels were divided. Such cases, fortunately, are rare. In 
my own experience only one such example has occurred, a 
large oval opening being then found in the splenic artery. 

If, then, we accept the classification of cases of haemorrhages 
from gastric or duodenal ulcer into the four groups suggested, 
we may define their characteristics as follows : 

1. The haemorrhage is latent or concealed, is always trivial, 

and often inconspicuous. 

2. The haemorrhage is intermittent, but in moderate quan- 

tity occurring spontaneously and with apparent caprice 
at infrequent intervals. The life of the patient is 
never in jeopardy from loss of blood, though anaemia 
is a persisting symptom. 

3. The haemorrhage occurs generally, but not always, 

after a warning exacerbation of chronic symptoms. 
It is rapidly repeated, is always abundant, its per- 
sistence and excess cause grave peril, and will, if un- 
checked, be the determining cause of the patient’s 
death. 

4. The haemorrhage is instant, overwhelming, and lethal. 

THE TREATMENT OF HAEMORRHAGE. 

In the treatment by operation of cases of haematemesis, 
the surgeon may be called upon to exert the utmost resources 
of his skill. The condition of the patient is serious, for bleeding 
must have recurred to make the operation necessary, and the 
search for the bleeding point may be prolonged or even fruitless. 
The necessary manipulations may be difficult, and the shock, 
therefore, of the operation may be profound. 

In dealing with haemorrhage from the stomach or duodenum 
two plans may be followed: By the iirst, the surgeon makes 
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a search for the ulcer or ulcers and deals with them directly 
by excision, ligation, cauterisation, or otherwise ; by the second, 
he deals with the haemorrhage indirectly by performing gastro- 
enterostomy as speedily as ix)ssible. By this operation the 
stomach is emptied and allowed to contract, and opportunity 
is thus given to the ulcer to heal. 

With regard to the former method, the method of search 
for, and direct treatment of, the ulcer, it must be acknowledged 
that it is the more desirable. When a vessel is bleeding the 
surgical indication is to secure it with a ligature, or in some 
other direct method to effect its closure. In many cases this is 
possible. The ulcer can be felt when the stomach is gripped be- 
tween the fingers, and it can then be easily excised. This I have 
tlone in four cases. In other instances, however, the ulcer may 
be found adherent to the i)ancreas, to the liver, or even to be ex- 
cavating these organs; or, as in one case of my own, a large 
mass of induration may be found around the ulcer and innumer- 
able dense adhesions may also be present; or more ulcers than 
one may be found —one ulcer may be felt in the stomach and one 
in the duodenum; or, finally, the most deliberate search of the 
whole stomach may fail to disclose any sign of ulcer. In all 
these circumstances the excision of the ulcer or the direct treat- 
ment of the bleeding point may be impossible, and recourse 
would then, of necessity, be had to the indirect method — the 
performance of gastro-enterostomy. 

An enquiry into the records of cases which have been dealt 
with by the direct method shews that the bleeding point may 
be impossible to discover; that although blood can be seen 
to well up from the stomach- wall, no single point can be recog- 
nised as its source. The whole surface seems to be weeping 
blood. Furthermore, when a definite excavation or erosion 
or ulcer has been recognised and has been treated directly by 
ligation, cautery, excision, or curettage, and the stomach closed, 
the hajmorrhage has continued as freely as before, and has 
proved fatal. At the postmortem examination of such cases 
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a second ulcer or multiple ulcers may be found, or it may happen 
that no ob\4ous source of the bleeding is discoverable. Local 
treatment of the supposed source of the hajmorrhage has, there- 
fore, not always met with adequate success. 

For these reasons many surgeons, including myself, have 
felt that, at any rate in the earlier cases treated, surgical methods 
have missed their mark. Painstaking investigation of the 
mucosa has proved futile, and ligation of the actual or sup- 
posed source of the blood has not achieved its purpose. The 
belief was, therefore, expressed, and acted upon, that in many 
cases local treatment was unnecessary ; in many it was impos- 
sible; in all, the desired end, the arrest of haemorrhage, could 
be secured at least as well as by other and safer methods. Gas- 
tro-enterostomy, it was found, led, in all my cases, to an in- 
stant cessation of the bleeding and to the speedy and complete 
healing of the ulcer. The explanation of this was, it seemed 
to me, as follows: in all cases of hacmatemesis or meloena 
the tendency to spontaneous cessation is known to be remark- 
able; the cause of the continuance of the haemorTliage in cer- 
tain cases, I concluded, after an examination of several cases 
during operation, must be distension of the stomach. In cer- 
tain cases the stomach was so tightly inflated that manipula- 
tion of it was difficult; in one the distension was so marked 
that I had to puncture the stomach before beginning the 
anastomosis w'ith the jejunum. The operation of gastro-enter- 
ostomy could be seen to result at once in an emptying of the 
stomach into the jejunum. In cases of haemorrhage, there- 
fore, I advocated the performance of gastro-enterostomy as 
the safest, speediest, and surest method of checking the out- 
pouring of blood. My own practice has justified my advocacy 
of this method ; in no case have I found reason to regret having 
adopted it. In all, the arrest of the haemorrhage has been com- 
plete and permanent. 

This, however, has not been the exjierience of others. Many 
cases are recorded where haemorrhage continued after gastro- 
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enterostomy had been performed, and proved fatal. Kocher, 
Qu^nu, and Petersen all have met with this exfterience. In 
other recorded cases I am disposed to blame, not the gastro- 
enterostomy, for failing to arrest the hasmorrhage, but a Mur- 
phy button which had passed into the stomach, for causing 
its continuance. 

Connell reports (“Annals of Surgery,” November, 1904, p. 
500) a case of repeated hiEmatemesis for which he operated, 
performing gastro-enterostomy. The patient died on the 
fifth day, but though the intestine contained blood (as was 
to be expected), there was no haematemesis after the opera- 
tion. At the postmortem, a typical round ulcer near the pylo- 
rus and the lesser curvature was found. The case is reported 
as shewing the unworthiness of gastro-enterostomy, but it 
seems to me that, judging from the published account, the 
arrest of the bleeding by the operation was entirely satisfactory. 

The cases in which gastro-enterostomy has failed to arrest 
the haemorrhage are few, and in some of these the means em- 
ployed in making the anastomosis are perhaps not free from 
blame. 

It is, therefore, clear that both the direct and the indirect 
method of dealing with the ulcers have at times proved vm- 
a vailing. The safest course to pursue, whenever it is possible, 
is to secure, first of all, the bleeding point, if it can be deter- 
mined with certainty, and subsequently to perform gastro- 
enterostomy. The operation is conducted in the following manner : 

The abdomen is opened through or by outward traction of 
the right rectus muscle in the manner usual in gastro-enteros- 
tomy, and the stomach is exposed. In many cases it is found to 
be very greatly distended with air — to such an extent, it may be, 
that manipulation of it is difficult— and a puncture to 
allow of the escape of gas may be necessary before any 
manipulation can be accomplished. Terrier has recommended 
that the stomach should be emptied into the duodenum 
so as to save time. The. stomach throughout the opera- 
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tion is handled with the greatest gentleness, for it is to 
be remembered that any rough measures may result in 
starting afresh a vciy’ profuse haemorrhage. In the first place 
a most careful and detailed scrutiny of the whole of the 
outer surface of the stomach, both anterior and poste- 
rior, must be made. Any point where a puckering or opacity 
of the stomach is noticeable must receive esjiecial attention. 
An ulcer, even when small, may be recognised, as a rule, by 
picking up the stomach-wall which it involves. When the wall 
is healthy, the mucosa, which feels soft and supple, slips away 
readily from between the fingers and thumb. When an ulcer 
is present, there are local stiffening and solidity and the mucosa 
cannot be detected, as it were, from the outer coats. The 
lesser curvature especially should be carefully examined, and, 
if need be, a small opening may be made in the gastrohepatic 
omentum, to enable a finger to be i>assed to the posterior sur- 
face of the stomach. The presence of an enlarged and inflamed 
gland, the “sentinel gland,” is often, as F. B. Lund, of Boston, 
has well shewn, an indication of the site of the ulcer. 

If, happily, an ulcer be found which is not adherent to any 
viscus, and which is comparatively small in size, it may at 
once be excised between two incisions enclosing an ellipse, 
which bears the ulcer. Excision of an ulcer on the free an- 
terior or jK^sterior surfaces is quite easy; when the ulcer is 
on the lesser curvature, it is more difficult, and if the parts 
near the cardia are involved, the greatest mechanical obstacles 
may be encountered. 

If the ulcer involve the pylorus, causing a large inflam- 
matory mass, it may be, in some few cases, necessary to per- 
form pylorectomy. 

If the ulcer is adherent, by firm attachment, either to the 
liver or to the pancreas, there will be little advantage to be 
derived from detaching the ulcer. In such circumstances 
it is probable that the safest treatment lies in the performance 
of gastro-enterostomy. 
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When, however, no ulcer can be found, then the stomach 
may be opened, and the whole of its mucous surface explored. 
Before this is done a number of flat swabs wrung out of hot 
sterile salt solution must be packed around the stomach so as to 
prevent the soiling of the peritoneum by fluids escaping. 

The stomach is opened on its anterior surface by either 



Fig. 32. — fil.xploratory gastrotomy. The stomach is inci.scd and a slit made 
in the omentum above the transverse colon; through this slit the hand is passed 
to’the posterior surface of the stomach (after Guibc). 

a vertical or a transverse incision. The latter is preferable, 
for, though htemorrhage is more severe, a far better view of 
the interior of the organ can be obtained. The cut edges of 
the stomach are seized with small French vulsella, and are 
held as widely apart as possible, while the fluids which well 
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up from the stomach are mopiicd away. When the stomach 
is dry, its mucosa is inspected in the best possible light, and, 
if necessaiy’, a small b'erguson’s speculum, previously sterilised, 
or Ott’s speculum with the electric light, may be used to ex- 



Fig. 33. — Protrusion of the posterior wall of the stomach through an anterior 

incision. 


amine the parts remote from the incision. The exix)sure of the 
posterior wall is greatly facilitated by passing two or three 
fingers, or even the whole hand, through a rent in the gastrocolic 
omentum. The fingers press the posterior wall forwards through 
the open wound in the anterior surface, and, as the fingers are 
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made to travel kickwards and forwards and from side to side, 
all parts are successively bniught into view. 

If an ulcer is found, its position is determined, and it is, 
if possible, excised. This may be done by cutting from the 
mucous or from the serous surface — but whichever is done, 



Fig. 34. — The stomach is invaginated through the opening in the anterior 

wall faftor (riiibrV 

it must be the surgeon’s care to prevent soiling of the wound 
while this is being done. The opening left is closed by a double 
layer of stitches in the usual manner. 

If no ulcer can be found, a variety of other conditions may 
be disclosed, each one being a possible source of ha;morrhage — 
“erosions,” “abrasions,” “punctate spots,” “villous patches,” 
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are all mentioned in various records of operations. It is prob- 
able that local treatment of these conditions is not devoid of 
danger and is not productive of success. But ligation, the ap- 
plication of styptics, the application of the cautery, and so 
forth, have been all adopted. Ligation of a bleeding point 
on the mucosa is hardly piissiblc: the mucosa is so soft and 
friable that it yields before the force of a tightening ligature. 



35. -Gastrostomy combined with j^astro-enterostomy. 


Ligation eti masse has been suggested by Andreas and Eisen- 
drath, and has been proved as sound by experiments upon 
animals. Savariaud has suggested that the ligation of a large 
vessel leading to the site of the ulcer might be of advantage. 
If any of these methods are tried, they should be supple- 
mented by the performance of gastro-enterostomy. 

When the exploration of the stomach is completed, the 
wound on the anterior surface is closed. 
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The infolding of an ulcer whose removal would be attended 
by very great difficulties may be desirable. The first layer 
of stitches used would be drawn very tight, so as to cut off 
the blood-sui)ply to the ulcer. In some few fortunate instances 
the ulcer has been found on the posterior surface of the stomach 
near the greater curvature, and a ixisterior gastro-enterostomy 
has been performed at the ojxining left after the ulcer has been 
c.x.cised. 

In a recent case I performed gastro-enterostomy first, after 
locating the ulcer, and then, finding that the patient could 
bear a furtlier interference, I removed a large chronic ulcer 
from the lesser curvature. The ulcer may be treated by ex- 
cision, by ligation eit masse from within, by cautery, or by 
curettage; or the bleeding vessel may be secured from the 
mucous surface by a transfixing stitch, or the vessel, on the 
serous coat, which seems to be passing directly to the ulcer, 
may be secured. In any future desperate case where only 
the liriefcst interference could l^e tolerated, I should be dis- 
jjosed to infold the ulcer by a double layer of stitches, the first 
of which, drawn veiy^ tight and taking a deep hold of the stom- 
ach, would surely close the bleeding vessel. Partial gastrec- 
tomy, in rare, c.xceptionally favourable cases, may perhaps 
be necessary. 

In addition to the iiertormance 01 gastro-enterostomy, 
it has been suggested by Rutkowski and Witzel that a gas- 
trostomy should be performed. This ensures a complete rest 
to the stomach for a period of six to eight weeks. The tube, 
which is fixed in the anterior wall, after the jicrformance of 
gastro-enterostomy, leads into the distal limb of the jejunum ; 
it is ‘fi-xed into the stomach by a catgut suture and the gas- 
trostomy valve formed by Witzcl’s, Kadef’s, or Senn’s method. 
When food is introduced into the tube, it passes at once into 
the distal limb of the jejunum. The stomach, therefore, re- 
mains empty and at rest for several weeks and the nutrition 
of the patient is not impaired. In some cases gastro-enter- 
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ostomy with jej unostomy may be performed. This method 
has received the high approval of Professor von Mikulicz, who, 
in the discussion which followed the reading of my paper 
before the American Surgical Association in May, 1903, said: 
“ In my opinion, in a case of acute htemorrhage, gastro-enteros- 
tomy alone is not sufficient. We in Germany do a combina- 
tion of gastro-enterostomy with jejunostomy. The gastro- 
enterostomy gives drainage, while the jejunostomy is to feed 
the patient for from six to ton weeks ; this latter then is allowed 
to close. I consider this the oixjration of the future.” 



CHAPTER XII. 


OPERATIONS FOR CHRONIC GASTRIC ULCER, PYLORIC 
STENOSIS, ETC-GASTRO-ENTEROSTOMY. 

Posterior Gastro-enterostomy. 

The operation of posterior gastro-enterostomy is performed 
in the following manner: 



I'ig- 3^. — The abdominal incision in gastro-enterostomy; the anterior sheath 
of the rectus is stripped up to the middle line. 


An incision about four inches in length is made about one 
inch to, the right of the middle line above the umbilicus. The 
anterior sheath of the rectus is opened, and the fibres of the 
muscle are split, or, as is far better, the anterior sheath is dis- 
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sected up from the front of the muscle as far as the middle line ; 
the whole body of the rectus is then drawn to the outer side, 
and the jxisterii^r layer of the sheath is incised along a line 
exactly behind the incision in the anterior layer. The abdomen 
is then opened. 

An insj)cction of the whole of the stomach is necessary. 
It may lie that an obvious thickening or puckering of an ulcer 



I'io- .57- -Incision of the- posterior sheath after outward traction of the rectus. 


at the pylorus is \ isible at once, but the surgeon must not rest 
content with this. .A further search must be made on both 
the anterior and the posterior surface for other points of thick- 
ening. Not until the whole stomach has been felt and seen 
should any operation be performed upon it. Many mistakes 
have been made from lack of this precaution. 
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The posterior surface of the stomach is exposed by draw- 
ing the omentum and the transverse colon out of the abdomen, 
and making an opening through the transverse mesocolon 
into the lesser sac. It is sometimes not quite easy to divide 
the transverse mesocolon clearly, and in order to do so I have 
found the following method of great adv^antage : 

The transverse colon and the stomach are held in the sur- 
geon’s left hand, and the mesocolon is made taut. At a blood- 



3 ^- —The puslt rior surface of the stomach made to project through the in- 
cision in the transverse mcsocohni. 


less spot in the arch of the middle colic artery a clip is ap- 
plied to the under surface of the mesocolon, and, having se- 
cured a firm hold, it is pulled away from the posterior surface 
of the stomach. A snip of the scissors by the side of the 
clip opens the lesser sac at once. The opening is enlarged 
by gentle stretching and tearing until three fingers can readily 
be passed through it. Through this opening the whole of the 
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posterior surface of the stomach is explored. Adhesions may 
be found between the stomach and the mesocolon or between 
the stomach and the pancreas, and it may be that these are 
so dense as to preclude the possibility of the performance of 

the posterior oi)eration. Such cases 
are recorded. Though I have often 
found large adherent ulcers on the 
hinder surface, I have never been 
I^revented from doing the usual 
Ix)sterior operation. 

The inspection and investiga- 
tion of the stomach being com- 
plete, the anastomosis may be 
made. In deciding upon the part 
of the stomach to be used, it is im- 
portant to select the lowest part of 
the greater cur\’ature. To do this, 
the stomach is placed in its usual 
position and the lowest point is 
determined. As the stomach is 
again turned over to expose the 
posterior surface, this spot is cov- 
ered with the surgeon’s left thumb. 
From this six)t a fold of the stom- 
ach is raised obliquely, the upper 
end of the fold being nearer the 
cardia and nearer the lesser curv- 
ature. This fold is embraced in 

Fig. 39 . — Moynihan’s clamp 

for gastric and intestinal opera- niy Stomach damp, which is ap- 

tions (made by Down Brothers, obliquely, as shewn in the 

London). 

diagram (Fig. 40) the tip of 
the blades pointing to the patient’s right shoulder, the 
handle to the outer side of the left hip. In the tip of the 
clamp is the lowest spot on the greater curvature, previously 
selected. Near the pivot of the clamp is a portion of the 
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Stomach close to the lesser curvature and near to the cardia. 
The clamp is now placed horizontally by drawing the handle 
up to the patient’s left shoulder. 

The portion of jejunum is now selected for the anastomosis. 
The duodenojejunal flexure is found by sweeping the finger 
along the under surface of the mesocolon. From this point 
the jejunum is drawn tight and a spot is selected upon it which 
reaches to the greater curvature of the stomach while the organ 



Fij;. .JO. — The oblir|uc ap])lication of the clamp to the stomach. 


is in its natural position. This spot is about 5 inches from 
the flexure ; it is the portion of jejunum above it that is now em- 
braced with a clamp, so that when the anastomsis is com- 
pleted, the greater cun'ature of the stomach is found to be su- 
tured to the jejunum about five inches from its commencement. 
The two clamps arc now liolding the portions of stomach and in- 
testine to be anastomosed. The upper clamp holds a fold of the 
stomach 3i- to 4 inches in length ; the lower, a portion of jejunum of 
the same length. The portions of stomach, omentum, and trans- 
verse colon outside the abdomen are now returned, so that no 
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viscera remain exposed except those to l)e engaged in the 
anastomosis. • 


The two clamps are now held apart ; a roll of moist hot gauze 
is placed between them; over this they are placed as closely 

together as possible, and an^und 



them hot moist gauze is placed, 
so that nothing is now visible but 
the two clamps embracing the vis- 
cera about to be united. It is an 



Fig. 41. — Gastro-entcros- Fig. 42. — The clamps com])lctcly sur- 

tomy. The strip of gauze be rounded by gauze; all the viscera within 

tween the clamps. the abdomen. 


important feature of this operation that there is no undue 
handling or exposure of any part of the abdominal contents. 

The sutures are now introduced; they are all continuous, 
and there is no interruption by knotting at any part of their 
course; a needle of my own pattern (made by Down Brothers, 
London), rather .more than half a circle in length and with 
a rounded body and a slot eye for easy threading, is used, and 
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thin Pagcnstechcr (celluloid) thread is employed throughout. 
The first stitch picks up the serous and muscular coats only. 
It is commenced at the left end of the portions of stomach 
and jejunum enclosed in the clamp, and is continued until 
the greater curv'ature of the stomach, at the right end of the 



I'ig. 4^^. — (jiistro-entero.stomy. Tht> damps in position; the viscera re- 
turned within the abdomen; the swabs placed in position. The suture is now 
commenced. The position of the abdominal wound is faintly indicated. 

clamp, is reached. The length of the sutured line should be 
at least two inches; its average length is between two and 
three inches. The individual stitches are placed about one- 
eighth of an inch apart, and the thread is drawn upon suf- 
ficiently to ensure an easy approximation of the serous sur- 
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faces. As each passage of the needle through jejunum and 
stomach is completed, the suture is pulled ujion gently, so that, 
at the same time, the thread just introduced is tightened and 
a little ridge or fold of each viscus is raised up, making clear 
the exact ixisition for the passage of the needle next time. 
When the first row of the stitch is comjiletc, the needle is 



Fig. 44. — The first layer of sorous Fig. 45. — Removal of the ellipse of 
suture. muc(jus nieml)ranc. 


laid aside, to be usetl against a later stage of the operation. In 
front of this row an incision is now made into the stomach 
and jejunum, the serous and muscular layers of each being care- 
fully divided until the mucous membrane is reached. As the cut 
is made the serous coat retracts and the mucous layer pouts 
into the incision. The cut edge of the serous coat is loosened 
all around from the underlying mucosa. An ellipse of the 



POSTERIOR GASTRO-ENTEROSTOMY. 1 79 

mucous membrane is now excised from both stomach and 
jejunum, the portion removed being about if to 2^ inches 
in length, and rather more than half an inch in breadth at 
the centre. The gastric mucosa shews a marked tendency 
to retract ; it is, therefore, seized with a pair of miniature (French) 
vulsella on each side. No vessels are ligated, as a rule. The 



Fig. 46. — The beginning of the suture, which embraces all the coats; Allis’s 

forceps in position. 


cut surface of the bowel and stomach may occasionally ooze 
slightly; this can be checked at once by tightening the clamps 
one notch. An Allis’s forceps is placed on the posterior cut 
edges of the incision, jiicking up the mucous and serous coats 
of the stomach ami the serous and mucous coats of the jejunum. 
It is placed at or near the end of the incision, near the opera- 
tor, and is allowed to hang down. Its weight is sufficient to 
keep the cut edges now to be sutured in apposition and to make 
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them fairly taut. The inner suture is now introduced. It 
embraces all the coats of the stomach and jejunum around 
the whole circumference of the opening. The needle is first 
passed through the wall of the jejunum from the mucous to 
the serous surface at the left end of the incision, and then from 
the serous to the mucous surface of the stomach at a cor- 
responding point: the knot, when tied, is on the mucous sur- 



Fig. 47. — The inner suture, continued, 

face. The needle is now passed, time after time, from the 
mucosa of the jejunum to the mucosa of the stomach, pick- 
ing up both serous coats in its passage. The stitch is drawn 
tight enough to constrict any vessels in the cut edges, and as 
it is so drawn the point for the next introduction of the needle 
is made clear. Wfien the stitch has been completed along 
the hinder margin of the incision, it is returned along the an- 
terior margin, without interruption until the original end of 
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the Stitch, left long, is reached, when a triple knot is tied and 
the ends of the suture are cut short. 

The clamps are now removed from both stomach and je- 
junum; the parts are wiped over with hot moist swabs, and 
all instruments used up to this jioint are discarded. This is 
done on the assumption that the mucous membranes of the 
two viscera may contain micro-organisms. As a matter of 
fact, organisms are almost invariably absent if the plan of 
preparation of the patient, elsewhere described, is followed. 





Fig. 4S. —The inner suture nearly completed. The mucosa being turned 
outwards, not inwards. 


The original serous suture is now continued. The needle 
which was laid aside is used again. The only difficult part 
of the stitch is now encountered, for there are many vessels 
along the greater curvature of the stomach and near it which 
have to be avoided, and unless the utmost exactness is ob- 
served, a vessel may easily be wounded. If it should be, a 
deeper and wider stitch must be passed, and tied mth suf- 
ficient firmness to check thfe bleeding. The suture is drawn 
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upon with moderate firmness, \vith the result that the place 
for the next introduction of the needle is made plain. When 
the stitch has been earrieil around to the point from which 
it originally started, the end of the thread left long is taken 
in the fingers; with it the stomach and jejunum are tlragged 
gently upwards, and lieyond it the needle is jiasscd once be- 
fore being tied. This is well shewn in the figure (Fig. 51). 





Fig. 4<;. — Tilt.- iniKT .suluiv Cdin- Fig. 50. 'Flu' serous suture 

pleted : the clamps removed to resumed, 

shew if there are any lileeding 

Tu linfc 

This affords an extra security at a point which might other- 
wise be weak. The ends of the stitch are knotted and cut 
short. 

The suture lines are now complete. The inner one embraces 
all the coats and is hicmostatic ; the outer one ineludes the 
serous and muscular coats, and alTords a wide approximation 
of surfaces. 

The stomach and jejunum are now wijjed over gently with 
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hot moist swabs, and the gauze placed around the gut is re- 
moved. A strip of gauze, it will be remembered, was placed 
in between the two viscera before the clamps were brought 
together. The end of this near the surgeon is now raised up 
and turned towards the left side of the patient. The result 
of this is that the under, or oxiposite, side of the anastomosis 
is disclosed, and it can then be seen if the suture line is satis- 
factory. This ])art also is gently swabbed. If any part of 



5 1 Tcrmiiiiition of the serous suture; the linal stitch overlapping the 

firvit 

the suture line seems weak, a sejiarate stitch may be intro- 
duced "this, howe\cr, is ]5ractically never necessary. The 
gauze stri]) is now removed, and the transver.se colon and the 
stomach, which were replaced in the abdomen before the stitch- 
ing was commenced, are now withdrawn. In the surgeon’s 
left hand the middle of the transverse colon and the lower jjart 
of the stomach arc grasjrjed, and are drawn gently away from 
the xxistcrior wall of the a^bdomen, while, with the right hand, 
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passed through the transverse mesocolon. The patient died 
of a hernia of all his small intestine into the lesser sac. The 
possibility of this is now prevented by the sutures between 
the jejunum and mesocolon which I have described. 

In all cases of duodenal or pyloric ulcer (especially the former) 
infolding of the ulcer, as is done in cases of perforation, is de- 
sirable. If the ulcer in the duodenum be too large to be infolded 



Fi.y;. 5,^ — The suture line eoin])lete. When the stomach and jejunum are 
held up the latter is seen to descend directly from the tlexure on to the stomach, 
K, in the duodent)jejunal Hexure. (After W. J. Mayo.) 


the gut should l)e closed by infolding sutures ujxm the proxi- 
m:il side of it. 

It mtU be seen, from the above description, that the method 
of suture is precisely the same as that which is adopted in most 
cases of intestinal anastomosis. The fact that the method 
is one which is widely ap])licable is, in my judgment, a very 
strong point in its favour. 

The average time for .the performance of the entire opera- 
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tion is between twenty-five and thirty minutes. I have on 
three oecasions performed it in less tlian twenty minutes when 
the eircumstanees were des^X'rate. There is no method of 
gastro-enterostomy which is equally rapid and equally safe. 
In not one case have I seen any fault in the suture line when 
the abdomen has had to be reopetied tnonths or yearn after- 
wards for other ojicrations, such as the removal of the appendix 
or for the performance of ovariotomy or hysterectomy. 



Fii^. 5 The* same from iht* other side. (After \V. J. Mayo.) 

The ff)]lo\ving are the chief points to he emphasised: 

I. When the o])cratit)n is completed and the parts are be- 
ing replaced, it will be seen that there is no loop in the 
jejunum on the proximal side of the anastomosis. 
The gut descends in a straight line from the flexure 
to the posterior surface of the stomach. Regurgitant 
vomiting is therefore unknown ; in 200 consecutive 
cases 1 have not seen it. 
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2. The Opening in the stomach is oblique. The upper end 

is nearer the cardiac end than the lower. 

3. The opening reaches to the very lowest part of the 

stomach, on the greater curvature. The formation 
of a pool of stagnant fluid below the level of the anas- 
tomosis is therefore impossible. 



55- “The linal stitches in i^astro-eiiterostomy, iinitin.i!: thi‘ marj^ins of the 
o])enini^ in the transvej-se mesocolon to the jeiiinum. 

4. The removal of the mucosa of the stomach and jejunum, 

which results in an opening, not a slU, being made be- 
tween the two viscera. For thought of this point I 
am indebteil to the Murphy button, which “stamps 
out,” as it were, a jxjrtion of the wall of both stomach 
and jejunum. 

5. The large size of. the opening; the smaller ojjening made 
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is almost twice the size of that made by the Murphy 
button or by a bobbin. The size of the ojicning, more- 
over, can be justly proportioned to the size of the 
stomach. A large stomach necessitates a large anas- 
tomosis. With all mechanical aids this cannot be done. 

6. Absence of undue contraction in the opening results 



Fi^. 56. — Gastro-fTitcToslrmiy. Shewing the position of the anastomosis 
on the ])Osteru;r wall of the stomach. Note the large size of the opening, its 
obliquity, and the absence of a jejunal loop. 


from the close apiiroximation of the cut edges of the 
mucous membrane of the two viscera. There is, in- 
evitably, in cases of dilated stomach, some subsequent 
reduction in the size of the anastomosis; this is in 
direct proportion to the reduction which occurs in the 
size of the stomach itself. After a gastro-enterostomy 
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Opening has been working for six months in a case of 
greatly dilated stomach, it will always be found that 
some reduction in size of the stomach has occurred. 
The stomach, in my experience, rarely returns to the 
normal, but a considerable lessening in size is often 



Posterior s^astro-entcrostoiny with a loop; cntcro-anastomosis is also 
performed. 


ai)prcciable. At eqml rate does the opening become 
reduced. 

The closure of the anastomotic opening in cases of 
patent pylorus, described by W. J. Mayo and others, 
has not occurred in my practice. I have paid especial 
attention to the point, and in no cases re-examined 
after the lapse of months or years liave I found this 
closure of the new opening to occur. I am, therefore. 
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compelled to the lielief that such closure is due, not to 
the patency of the pylorus, but to imjxjrfect methods 
of performing the anastomosis. In two cases I have 
had to ojx'rate a second time upon patients in whom I 
found a closure of the gastro-enterostomy (jpening. 
In one case I had operated myself, using Laplace’s for- 
ceps; in the second a colleague had operated and had 
employed a Murphy button. 

It is a common fault in the performance of gastro- 
enterostomy that the opening is made too small — 
often far too smrdl. The minimum length of the open- 
ing should be 2 inches; and in those cases when the 
stomach is greatly dilated, it may well be made twice 
this length. 

7. Suture of the transverse mesocolon to the jejiitiuni, not 

to the stomach. 

8. The inner suture, embracing, as it docs, all the coats, 

will, if projxrly applied, pre\ ent any ha'morrhage into 
the stomach. The suture must be firmly drawn by 
the surgeon himself: this important matter must not 
be, as it sometimes is, left to an assistant. 

In “Annals of Surgery,” April, 1906, page 337, Dr. W. J. 
Mayo, in discussing the technique of gastro-entetostomy, makes 
a very important suggestion as to the direction which the line 
of attachment of the jejunum to the .stomach should take. *\fter 
having made a series of observations upon the direction of the 
first few inches of the jejunum, he points out that in the ojx'ration 
as above described the gut is made to alter its normal position. 
From the duodenojejunal flexure the jejunum jjasses, he .says, 
at once to the left and dfjwnwards; when in the operation of 
gastro-enterostomy it is brought downwards and to the right, 
along the line I have illustrated above, it is af)t to kink either 
at the flexure or at the point of attaehment to the stomach. 
His suggestion is that the gut should be a|)plied to the stomach 
so that the opening runs from above downwards and to the left. 
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He writes: — 

“ For convenience we will take the origin of the jejunum as 
being at the i)oint in which the duodenum passes through the 
transverse mesocolon. The distal end of the duodenum lies be- 
hind the stomach when the latter is moderately distended and 
about one and one-half inches to the left of the middle line and 
one and one-half to two inches abo^’e the umbilicus. Its horse- 
shoe shape has its conca\’ity directed to the left and upward, 
and its exit is within about two inches as high as the jiylorus. 
The transverse portion of the duodenum passes forward over 
the i)rcjminent vertebral column and backward to the left side 
of the spine to the opening in the transverse mesocolon. The 
terminal inch which marks the duodenojejunal juncture is 
directed upward and to the left, the mesenterv’ of the proximal 
jejunum lying behind and the free surface of the intestine 
directed forward. 'I'he jejunum from its origin drops at once into 
the left abdominal fossa. Not only does it pass to the left but 
it gravitates backward into the left kidney pouch underneath 
the splenic fle.xure of the colon, so that at a point four inches 
from its origin it lies on a plane to the left and posterior. This 
can be shfnvn in a verj' practical way by drawing the transverse 
colon out through the abdominal incision, pulling it upward and 
to the right until the mesocolon is taut. This brings the be- 
ginning of the jejunum into view. It will readily be seen there- 
fore that if the attachment is made to the stomach so that the 
proximal jjortion of the gastro-jejunostomy is to the left and above 
and the distal ])ortion is directed to the right and below, we 
have introduced two serious disj^lacements. The jejunum no 
longer falls in the normal manner to the left and backward, but 
is artificially caused to pass not only to the right but forward, 
as it must ride the vertel^ral column or the structures immedi- 
ately contiguous.” 

The steps of the operation are as follows : - 

“ For benign disease the abdomen is opened from three- 
fourths to one inch to the right of the median line, splitting the 
fibres of the rectus muscle. The transverse colon is drawn out 
of the abdominal incision and by a steady traction to the right 
and upward the mesocolon is brought out until the jejunum 
comes into view, and the intestine is grasped at a point three 
or four inches from its origin. On drawing the jejunum tight, 
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the fold of peritoneum whieh eovers the ligament of Treitz (a 
small band containing muscle fibres) is developed. This peri- 
toneal band has its origin on the transverse mesocolon and 
extends down on to the beginning of the jejunum, acting as a 
suspensory* ligament ; it will be found to lead to the base of the 
\ ascular arch of the middle colic artery*, and accurately marks 
the |)lace where the tninsverse mesocolon is tt)m through to 



Fi". 5S. — Pusterior gastro-enterostomy. (Mayo’s method.) 


secure the posterior wall of the stomach. The stomach is drawn 
through this opening and the anastomijsis performed, beginning 
at a jioint one inch above the greater curvature on a line with 
the longitudinal portii^n of the lesser curvature and ending at 
the bottom of the stomach, two and one-half inches to the left. 
To secure a proper low point a small opening is made in the 
gastrocolic omentum and one-half inch of the anterior wall 
pulled through behind. Having these features in view a con- 
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sidcrablc i)ortion of the posterior wall is drawn into a pair of 
light elastic curved holding clamps. We prefer the Doyen. The 
handles lie to the right and about transverse with the axis of 
the l)ody. Beginning one and one-half to three and one-half 
inches from its origin the jejunum is drawn into a similar pair 
of clamps with handles to the right. It will thus be seen that 
the left low point on the stomach lies in the tip of the clamps 
and the distal point of the jejunum lies also to the left. By 
placing the two clam]\s side by side the operation is completed 
in the usual manner by two-row suturing, chromic catgut suture 
being used for the inner through-and-through mucous stitch, 
as silk or linen may hang ulcerating for months before passing 
away. In applying this suture on the posterior row behind we 
use the method advised by Dr. ('harles H. Mayo, which consists 
in entering the needle on the ]:)eritoneal side through to the mucous 
and directly backward from mucous to j^eritoneuni on the same 
side. By doing this alternately, first on one side and then on 
the other, with this first chromic catgut suture the peritoneal 
surfaces are rolled into contact, the parts to be united arc held 
firmly in apposition, and the hicmorrhage is checked. The outer 
row consists of No. i celluloid linen (Bagenstecher), which we 
ha\'e used with great satisfaction since it was introduced for 
this pur]K)sc l)y Mr. Robson. It is \cvy strong, smooth, and 
has no capillarity, l^'^lattening the intestine (Cannon and Blake) 
should be avoided by grasping the intestinal wall close to the 
margin of the incision with the suture so as to turn in a narrow 
seam from the intestinal side. On the gastric side, on the con- 
trary, there need 1)e no hesitation in taking a free gras]) of the 
tissues. The rent in the mesocolon is fastened to the suture 
line with three or four mattress sutures of linen. This should 
grasp the peritoneal coat close to the margins of the rent in 
such manner that when tied all the raw surfaces shall be turned 
in behind the stomach, and the peritoneum folded smoothly 
against the gastro-jejunostomy opening, so that there shall be 
nothing to cause adhesions to form between the mesocolon and 
the jejunum l)ehind the anastomosis.” 


13 
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Anterior Gastro-enterostomy. 

The foregoing description applies only to the posterior 
operation. 

If, for any reason, the anterior operation should have to 
be performed,— -for example, on account of adhesions between 
the posterior surface of the stomach and the pancreas, or of 
the iinasion of the posterior wall by growth, or because the 



59. — Anterior gastro-enterostoiny ; shewinj^ the outer suture eml)nieinj.; 
a much longer portion of the stomach and intestine than the inner. The greater 
curvature is at the left of the jneture at the tij) cjf the elaini). 


mesocolon is too short, — the same methijd can be adopted. 
The only difference is that a jxnnt in the jejunum some 15 
or 18 inches from the flexure will be clwjsen for the point of 
anastomosis, so as to avoid any chance of compressing the 
transverse colon by an unduly tight proximal loop of jejunum. 
The oblique application of the clamp and the method of suture 
are precisely the same as in the posterior method. When the 
jejunum is fixed to the stomaeh it is desirable tf) make its attach- 
ment extend well above the opening, so that there is no likeli- 
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hood of kinking? of the gut at the upper end. This may be 
done by making the outer row of sutures extend over a length 
of 3 inches, while the ojjening, 2 inches in length, is kept to the 
lower end. The figure will explain this point. 



60. — Anlffior j^astro-entcrostomy ; the o])erali()n completed. The 
extcn.sion of the outer suture well beyond the upper limit of the openinj^ is seen. 
The lejunum is represented as transt):irent so as to shew the position of the 
opening. 


In the anterior o])eration an entero-anastomosis is perhaps 
an advantage, though in the few cases in which, in my earlier 
practice, I adopted this method, I did not make a junction be- 
• ween the two limbs of the loop. An entero-anastomosis may 
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also be performed after the posterior o|x;ration if a loop be 
left. 

In those cases of non-malignant disease in which, for mechan- 
ical reasons, the posterior operation would be excc.ssi\ cly difficult 
or impracticable 1 should myself prefer to perform the anterior op- 
eration by Roux’s method. In Rou.x’s operation the jejunum is 
divided completely across about 6 to q inches from the flexure ; the 
distal cut end is implanted into the stomach, and an end-to- 
sidc anastomosis jx^rformed, and the proximal end is implanted 
into the side of the distal, about 3 inches from its point of union 
with the stomach. The anastomosis is made between the 
posterior surface of the stomach and the jejunum, but can 
be made equally well with the anterior surface. I have twice 
performed Roux’s anterior ojieration, the gastro-enterostomy 
in Y, as it is called, — and the results have been most satisfac- 
tor>’. Indeed, the method is in many rcsiiects an ideal one, — 
it reproduces more nearly the normal conditions, for the bile 
and pancreatic juice after this oiieration are introduced into 
the bowel about 3 inches from the new opening into the stom- 
ach, exactly as in the normal duodenum. Roux’s ojicration is 
said to prevent the possibility of regurgitant vomiting, though 
I know of one ca.se where the vomiting of bile since the opera- 
tion has been a constant feature. The disad\’antage of the 
operation is that it requires longer time for its performance, 
and that in practice the results arc not a shade better than, 
if, indeed, they are as good as, those which follow the ordinary 
posterior operation. 


ROUX’S OPERATION. 

I perform Roux’s operation in the following manner: 

The stomach-w'all is clamped as in the ordinary operation. 
A long loop of jejunum is then picked up, and its base is secured 
by a clamp. At least 8 or 9 inches should be the length of the 
loop whose base the clamp holds. The loop embraced by the 
clamp is now divided about 2 inches from the upper clamped 
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end, the cut being extended into the mesentery. The upper 
cut end of the jejunum is now united to the side of the lower 
part, just above the place where it is clamped; the union is 
effected in the ordinary manner by suture. The distal cut 



Fig. 61. — Rottx’s operation. The jejunal loop to be divided is eontrollcd by a 
clamp which remains on until both anastomoses arc complete. 

end is then united to the stomach as it is held by the other 
clamp. The anastomoses are both corhpleted before either 
clamp is removed. There is consequently no soiling of the 
operation field by gastric or intestinal discharges or by blood. 

The operation takes approximately forty-five minutes — 
that is, at least fifteen minutes longer than the usual operation. 
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It is curious to reail in many accounts of the great dilliculties 
encountered in the performance of the operation of gastro- 
enterostomy and of tlie infinite number of modifications of 
one sort or another that have been suggested. In this opera- 
tion, as in all others, the key-note of success is simplicity. The 
great variety of suggestions as to “new methods,” many of 



Fijj. 62. 'Roux’s o|.)cTalioii coin]»k*tL‘. 


them uncouth, shews beyond doubt that the principles un- 
derlying the ojjeration ha^■e not been adequately appreciated. 

If the posteri(}r operation be performed in the manner de- 
scribed above, the results, both immediate and remote, will, 
I venture to say, be satisfactory. There will be no need of 
anxiety as to regurgitant vomiting, nor will there be need or 
possibility of entero-anastomosis, closures of proximal loops, 
division of the pylorus, and so forth. 
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COMPLICATIONS AFTER THE OPERATION. 

A number of complications occurring after the operation 
liave been recorded. Among these may be mentioned: 

1. Hajmorrhage. 

2. Regurgitant vomiting. 

3. Internal hernia. 

4. Separation of united viscera. 



FijX. 0 — I’osition of ii ]Kilii.*nl in lu'd immediately after the perfcjrmanee of 
j^astro-enlerostomy. As soon as the jiatient comes round from the aniesthetic 
he is pro])|)ed up in this way. 


5. Formation of adhesions’at or near the point of anastomosis. 

6. Peptic ulcer. 

•7. Chest complications. 

8 . Diarrhcea. 

I. Haemorrhage. There have been reeorded at least three 
deaths from haemorrhage within a few hours of the completion 
of the ojjeration of gastro-enterostomy, and in all the blood has 
been shewn to come from the incision in the stomach. 

The bleeding may be due to improper suturing. Unless 
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ligatures are applied to all the bleeding points in the cut edges 
of the stomach, the suture must be applied in such a manner 
as to secure efficient control of the vessels. In two of the fatal 
cases interrupted sutures were used; this is bad practice. A 
continuous suture is far more certain to close the cut ends of 
the vessel; between two interrupted sutures a vessel may bleed 
unchecked. The best suture is, therefore, a continuous suture 
which embraces all the coats. 

After the inner suture is completed and the clamps are re- 
moved, a few moments should be allowed to elapse during which 
the stomach and intestine are lightly wiped over with a swab 
wrung out of hot sterile salt solution. This pause in the opera- 
tion will give time and opportunity to any vessel inadequately 
controlled to bleed. If a bleeding point is seen, a separate 
stitch, taking all the coats of both viscera, is passed and is firmly 
tied. 

If the inner suture is applied as I have described, it will be 
found that the mucosa on the side towards the operator is not 
turned in towards the lumen, but is turned outwards; it there- 
fore remains visible after removal of the clamps, and a bleeding 
point in it is instantly seen. If the mucosa is turned inwards 
on this side (the side where the vessels chiefly lie), bleeding may 
go on unperceived into the stomach. The prevention of haemor- 
rhage is, therefore, attained by — 

(a) The use of a continuous suture. 

(b) The embracing of all coats of the suture. 

(c) The drawing of the suture firmly and evenly. 

(d) Inspection of the mucosa after removal of the 

clamps. 

Herezel and a few other writers have recorded cases of death 
due to haemorrhage from the ulcer for which gastro-entcrostomy 
had been performed. Unless the origin of the bleeding is de- 
monstrably in the ulcer I should feel disposed to think it more 
likely that the haemorrhage had occurred from the incision to 
the stomach wall. It is necessary in all operations so to handle 
the stomach as to do as little hurt to it as possible. If bleed- 
ing does occur from the ulcer it is probably due to rough 
handling. 
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2. Regurgitant Vomiting. — Many theories have been put 
forward to explain the occurrence of regurgitant vomiting after 
gastro-enterostomy. The formation of a “spur” at the point 
of anastomosis has undoubtedly some influence, and has been 
demonstrated by Chlumskij in certain cases operated upon by 
Mikulicz. It was formerly thought that the sole cause was the 
presence, in the stomach, of bile and pancreatic juice. Riegel, 
Malbranc, and Weil related cases where a reflux of bile into 
the stomach resulted in grave symptoms. Billroth remarked 
upon the serious import of bile regurgitation after gastro-enter- 
ostomy. Claude Bernard and others, founding their opinion 
upon laboratory e.xperiments, considered that bile inhibited 
gastric digestion. Dastre, in dogs with gastric fistulaj, intro- 
duced bile at all stages of digestion, and concluded that the 
alkalinising effect of the bile was swiftly negatived by a copious 
outflow of gastric juice. No ill effects were noticed either on 
the digestive powers or on the general health. Oddi, experi- 
menting upon dogs, obliterated the common bile-duct and united 
the gall-bladder to the stomach. All the bile consequently 
flowed at once into the stomach, with the result that the 
animals gained in weight and suffered not at all. Max Wick- 
hoff, Angelberger, and Terrier have performed cholecysto- 
gastrostomy for obstruction in the common bile-duct, and 
Perrin (“These de Lyon,” 1901) has suggested the routine 
performance of cholecystogastrostomy in occlusions, presum- 
ably complete and irremediable, of the common duct. These 
records all shew that the mere presence of aseptic bile alone 
is insufficient to induce vomiting. Chlumskij has suggested 
that the regurgitant vomiting is due to the presence of pancre- 
atic juice in the stomach. To settle this point, Steudel under- 
took a series of experiments upon dogs. He divided the in- 
testine cojnpletely across at the duodenojejunal flexure, closed 
the duodenal end, and implanted the jejunal into the anterior 
wall of the stomach. The dogs lived and thrived for a time, 
but died from perforation of the duodenal loop by fragments 
of bone, which had been eaten and had passed from the stomach 
through the pylorus. 

In the “ British Medical Journal” of May, 1901 , 1 recorded the 
case of a boy, aged six, upon whom I performed gastro-enter- 
ostomy for complete rupture of the gut at the duodenojejunal 
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flexure. The tom end of the duodenum was suturetl, and, after 
resection of a few damaged inches, the jejunum was joined to 
the stomach. As a result, the whole of the bile and the ])an- 
creatic juice passed into the stomach. The boy made a perfect 
recovery, and remained in splendid health until the one hundred 
and fourth day after the operation. He then became suddenly 
collapsetl and died in a few hours, death being due to the per- 
foration of the bowel by the ^lurphy button that had been used 
for the anastomosis. This case proves beyond dispute the in- 
effectiveness of bile and pancreatic juice as sole agents in pro- 
ducing regurgitant vomiting. 

There are four varieties of misdirected current after gastro- 
enterostomy : 

1. Regurgitation of duodenal contents througli the pylorus. 

2. liscape of fluids from the stomach into the alTerent loop. 

3. Escape of fluids from the alTcrent loop into the stomach. 

4. Regurgitation of the contents of the efferent looj) into 

the stomach. 

Any one of these establishes the ctrctilns vitiosns. Of these 
four, the third, the escape of duodenal contents from the afferent 
loop into the stomach, is generally considered the most frequent 
and the most gra\’e. 

Chlumskij ("Beit. z. klin. t'hir.,” Bd. xx), in discussing the 
causes of regurgitant vomiting, suggests the following; 

1. Formation of a spur. This is certainly the most fre- 

quent. When the anastomosis is effected, the two 
limbs of the loop hang downwards, and a sharp kink, 
with spur-formation, results at the point of junction. 

2. The jejunal displacement may cause a kink at the duo- 

denojejunal junction, and thereby produce an acute 
obstruction of the duodenum. 

3. The mucous membrane of the stomach may form large 

pouting valves which obstruct the afferent opening. 

4. Closure of the anastomotic opening, if the mucomucous 

stitch is improperly applied. 

5. Compression of the efferent branch of the loop by the 

colon (Doyen). 

6. Steudel related a case, operated upon by Czerny, in 

which the opening in the transverse mesocolon had 
narrowed and constricted the efferent loop. 
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7. In the original operation of Wolfler the antiperistaltic 
implantation of the jejunum favoured regurgitation. 

Of the frequency of regurgitant vomiting, the following fig- 
ures give some indication : In 65 cases ojoerated upon by Czerny, 
I only presented grave symptoms of regurgitation. An entero- 
anastomosis was jHirformed, and recovery speedily followed. 
In 74 cases operated upon by Mikulicz, 7 died of regurgitant 
vomiting. In 7 cases an entero-anastomosis was performed, 
and of these, 3 died. In 215 cases of posterior gastro-enteros- 
tomy from the Heidelberg clinic, reported later than those of 
Stcudel by Petersen, there was not a single case of reflux vomit- 
ing. In 21 cases of anterior gastro-enterostomy an entero- 
anastomosis was necessary in 3. 

A very large number of modifications of the operation of 
gastro-enterostomy have been suggested, with the hope of pre- 
venting reflux. In Wohler’s original operation, performed Sep- 
teml)er 28, 1881, the jejunum was united to the stomach with 
its proximal end nearest to the pylorus. Von Hacker, in 1885, 
suggested that the jejunal anastomosis should be made, not 
on the anterior, but on the posterior, surface of the stomach, 
which could be reached by tearing through the transverse meso- 
colon. The jioint on the jejunum to be utilised for the anas- 
tomosis was placed by von Hacker 20 to 25 centimetres from 
the duodenojejunal flexure ; by Kappeler, 40 to 60 centimetres ; 
by Chlumskij, 50 centimetres; by Kader, 60 to 80 centimetres. 
Petensen emphasised the imjKirtance of the anastomosis being 
as near to the flexure as |K>ssible. In 1883 Courvoisier per- 
formed a “ gastro-enterostomie retrocolique iiosterieure trans- 
mesocolique,” an ojicration attended by no satisfactory re- 
sults, but memorable as containing the germ of the idea which von 
Hacker utilised in his method. In 1892 Jaboulay suggested, 
and in 1894 performed, the operation of gastroduodenostomy ; 
Ktimmell, in 1895, independently suggested the same procedure. 
Mikulicz and V'illard strongly commend the method. Kiim- 
mell divided the duodenum completely, closed the proximal 
end, and implanted the distal into the stomach. Jaboulay united 
the anterior wall of the duodenum to the anterior wall of the 
stomach, folding the duodenum forwards over a hinge formed 
by the pylorus. Villard described his method under the title 
“ gastro-duodenostomie sous-pylorique.” Instead of folding the 
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duodenum o\er on to the stomach, he anastomosed the adja- 
cent surfaces of the stomach and duodenum. Jirenner introduced 
a retrocolic, anterior gastro-enterostomy. A loop of the je- 
junum was passed through a rent in the transverse mesocolon, 
and then pulled fonvanls through the omentum just below the 
greater curvature of the stomach, and united to the anterior 
wall. 

In 1887 Rockwitz drew attention to the fact that in the 
operation of Wblflcr the current in the stomach was opposite 
in direction to that in the duodenum. To ensure Jin isoperi- 
stalsis he suggested that the proximal end of the loop should 
be fixeil towards the cardiac end and the distal towards the j)y- 
loric end of the stomach. In 1898 Roux, of Lausanne, ]>er- 
formed his method of “gastro-enterostomy in Y,” adapting to 
this operation a method that had been practised in 1892 by 
Maydl for jejunostomy. Roux divitled the jejunum completely 
across, implanted the distal end into the stomach and the prox- 
imal into the side of the distal. 

The operation of etitero-anastomosis was first suggcstetl in 
1890 by Lauenstein, who advised that the allerent loop should 
be united to a neighbouring coil of intestine. In 1892 Braun 
and Jaboulay performed entcro-anastomosis between the alTerent 
and efferent loops. Doyen jHirforms a gastro-enterostomy in 
Y which is similar to that adopted by Rou.x, but is anterior in- 
stead of posterior, and the approximations are made side to side 
and not end to side. Ilis method is considered by Liicke to 
be the best of any method yet suggested. It is practically a 
gastro-enterostomy, an entero-enterostomy, and a resection 
of the afferent loop combined. 

Several methods of narrowing the afferent loop with the hope 
of preventing its filling with stomach-contents have been sug- 
gested. Wolfler surrounds it with a circular stitch; Chaput 
packs round it with iodoform gauze; and von Hacker makes 
a series of longitudinal pleats in it. Tavel has shewn that in 
his patient after a few weeks no trace of a fold could l)e disco\'ered. 

Several methods of preventing misdirection of the stomach 
have been carried out; the methods are usually described as 
“gastro-enterostomy by invagination.” Faure invaginates a 
cone of the stomach into the distal segment of the anastomosed 
loop. Sonnenburg sutures the edges of the stomach incision. 
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leaves the threads long, passes them into the jejunum at the 
opening for the anastomosis, and out by a second opening 
a couple of inches distal to this. By drawing now upon 
the sutures the stomach is pulled well into the jejunum. Rut- 
kowsky, Witzel, and Kader have combined the operations of 
gastro-enterostomy and jejunostomy, jiassing the tube into the 
stomach and through the gastro-enterostomy opening into the 
distal segment of the duodenum. 

The attempted formation of a valve at the new opening, 
suggested by Wolfler in 1883, has been carried out most effec- 
tively by Kocher, who makes a semilunar incision in both stomach 
and intestine, the convexity being upwards. 

Hadra, in 1891, was the first to suggest that the loop of the 
bowel united to the stomach should be attached to it Vjoth above 
and below the opening, so that it should be suspended from the 
.stomach by a wide attachment. In this manner the forma- 
tion of a spur would be effectually pre\’ented. Laucnstcin, 
in 1896, suggested the suspension of the gut only on its proxi- 
mal side. 

The whole question as to regurgitant vomiting has, how- 
ever, receded into the background in my experience. I never 
see it in any case of mine now, nor have I seen it in the last 130 
cases. I believe regurgitant vomiting to be due solely to a 
mechanical defect in the operation, a defect which consists 
mainly, if not solely, in the leaving of a loop of jejunum between 
the flexure and the anastomosis. This loop becomes “water- 
logged” : the bile and pancreatic juice distend it, being unable 
to escaix' from it easily into the distal limb. Regurgitation 
through the pylorus then occurs; or the weight of the heavy 
loop causes a kink at the anastomosis which closes the entrance 
to the distal limb. 

Treatment . — The treatmefit of regurgitant vomiting in the 
serious cases must be by operation an entero-anastomosis must 
be performed. In the slighter cases relief is often afforded in a 
remarkable manner by lavage of the stomach ever\'^ twenty- 
four hours for a few days. 

3. Internal Hernia. Several cases of intemal hernia fol- 

lowing gastro-enterostomy are recordeil; some of these have 
proved fatal, some have been remedied by subsequent opera- 
tion. 
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One of my own cases proved fatal. The following are the 
notes : 

The patient, a male aged twenty-eight, wtvs seen on October 
30, 1902. For fourteen months he had suffered from indigestion. 
At the onset he had an acute attack of indigestion lasting five 
days; occasional vomiting then, but no blood. He fainted 
several times, and bail tarry motions. During the last three 
months he had become progressively worse, ami lost over a 
stone in weight; had constant pain after food and occasional 
vomiting. He could take only fluids, and was “wearing down” 
fast. The stomach was moderately ililated. h^rec HCl present. 
Old blood was noticed in the stools in infirmary almost daily. 
At the operation tluodenal and gastric ulcers were found; duo- 
denal ulcer in first portion about the size of a threepenny-piece, 
ver}' hard, and slightly adherent. A scar was found on the 
jx)sterior surface of the stomach near the jiylorus. The ])a- 
tient died on the tenth day of acute intestinal obstruction. 
At the postmortem examination it was found tliat there had 
been a hernia of almost the whole of the small intestine through 
the rent made in the transverse colon, and that the herniated 
bowel was tightly strangled at the opening. 

Dr. W. J. Mayo has recorded (“Annals of Surgery,” August, 
1902) a case; the following is an extract from his descriinion : 

“Abdomen re-opened. Gastrojcjunal orifice nearly oblit- 
erated and stretched to an inch in length. Jejunum twisted 
at the site of anastomosis one-half turn from the left to the right. 
Somewhat more than one-half of the small intestine had jiassed 
through the loop of jejunum, between the origin of the jejunum 
and the attachment to the stomach. The iioint of entrance 
was on the right side, beneath the transverse colon. The trac- 
tion weight of the intestines upon the mesentery at the inferior 
margin of the loop had caused tlie volvulus. The mesenterx’ 
at this point was much thickened; the intestines were re])laced, 
the gastrojejunal fistula divided, and the opening into the 
stomach closed. The opening into the jejunum was enclosed 
by a purse-string suture, and the half of a Murphy button was 
introduced and a posterior gastrojejunostomy made. The 
pyloric stricture was nearly complete, the ulcer evidently cica- 
trised. It is probable that the part of jejunum immediately below 
the anastomosis passed through the loop first, producing the 
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twist which was so prominent a feature on opening the abdomen. 
As to when this hap|x;ncd, it is hard to tell — probably not for 
some months after the operation. When the process once be- 
gan, it might be cxi^ectcd to continue until such an amount 
of intestine travelled over the loop as to pull the mesenter}”^ 
taut, the symptoms increasing as the condition gradually de- 
veloped. It is possible that at the time the juncture was 
effected a slight twist might have occurred. 

A similar case is recorded by Dr. Gray, of Aberdeen (“ Lancet,” 
vol. ii, 1904, p. 526) : 

The patient, an unmarried woman, aged thirty-one years, was 
seen by me in consultation on the evening of May 15, 1904. For 
some months she had suffered from severe “indigestion,” in- 
tense ejiigastric pain, radiating to the back, occurring almost 
immediately after taking food. She had not vomited during 
this period, but had noticed that the stools were very dark on 
several occasions. On May 14 she became suddenly collapsed 
and vomited a large quantity of blood. In spite of medical 
treatment the haimatemesis was repeated several times, although 
not to such a large extent. The bowels were oj^ened and the 
stool contained a large quantity of blood. On the evening of 
the fiftecntli she became again so collapsed that death was 
thought to be imminent. She had recovered somewhat before 
I saw her. Her pulse Avns Acry feeble and irregular. It was 
occasionally as low as 120, but was usually considerably quicker. 
It was estimated that she had vomited between two and three 
pints of blood. By jxjrcussion of the shifting dulness, limited 
to the gastric area, it was found that the stomach contained at 
least a jiint of blood. Nothing had been given by the mouth 
since the onset of the attack. These facts, considered along 
with the presence of the large quantity of blood in the stool, 
made the total blood lost amount to probably between four and 
five pints. It seemed that the bleeding had stopped and it was 
thought advisable to wait until the morning, as transference to 
hosifital would have had a scx'cre effect on the patient in her 
perilous condition. Morphine was gi\’cn hy^xidermically and 
a careful watch was set. She passed a fairly good night, but 
early the next morning she again vomited blood and was re- 
moved to hospital. Gn arrival there she vomited a small quan- 
tity of fresh blood, so an operation was carried out at once. 
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Chloroform was administered, and three jxnts of saline solu- 
tion were slowh' infuseil into a vein at the elbow. The stomach 
was exptiscd by a free incision. Blood was seen to be present in 
large amount in the stomach and in the whole length of the 
intestines. Nothing else abnormal about the stomach was de- 
tected by inspection or palpation. The blood was squeezed 
through the pylorus, the stomach was oj^ened posteriorly, and 
its interior was inspected. No ulcer was seen. posterior 
retrocolic gastro-enterostomy was ])erformed. Sutures alone 
were used. 

The patient \’omited early on the second day after operation. 
The vomit contained a small amount of “colTee-ground” ma- 
terial and was foul smelling. Five minims of liquid extract of 
cascara sagrada were given ever}' hour, but after three doses 
she became sick, so it was intermitted hn* twelve hours and then 
begun again. An enema was given on the evening of the day 
of operation to clear the rectum; a tarry motion resulted. 
Every second day thereafter an enema was administered. On 
the fourth day the stool was free from blood. 

About noon on the sixth day she complained of intermittent 
griping pain in the abdomen. This continued until the evening, 
when it abated somewhat. It was thought ])robably to be due to 
flatus, although pre\ iously to this a turpentine enema brought 
away neither flatus nor ficces. A small dose of morphine was 
given. She was quite comfortable until 3 o’clock on the morning 
of the seventh day, when the pains began again and increased 
in severity as the effect of the morphine jiassed olT. Vomiting 
occurred on two occasions. At 9 a. m. another turpentine 
enema was given, but with no result. The facial e.xpression w’as 
now somewhat drawn and anxious. Vomiting continued at 
intervals, but the pains subsided considerably after the enema. 
The temperature and the pulse were unaffected. The latter had 
become reduced in frequency from 144 on the day of operation 
to 100 to 110. 

Intestinal obstruction was diagnosed, and immediate opera- 
tion was advised. This was declined. I prescribed two drachms 
of magnesium sulphate by the mouth and eight minims of liquor 
strychnina; hypodermically. The immediate effect of this was 
to produce severe colicky pain and acquiescence in operation, 
which was carried f)ut at 4 p. .\i. It was then found that prac- 
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tically the whole of the small intestine had insinuated itself from 
left to right through the ring formed at the first operation by the 
peritoneum of the under layer of the mesocolon, that lining the 
posterior abdominal wall and forming the upper layer of the 
mesentery, and completed anteriorly by the gastrojejunal junc- 
tion. It was easily pulled back and the ring closed by suturing 
the under layer of the mesentery to prevent reeurrence of the 
hernia. Strangely enough, there was enormous distension of 
the colon with gas. It was found to be quite patent down to the 
rectum. It was accordingly punctured by a trocar and canula 
and the gas let out. A silk suture was inserted to close the open- 
ing made by the trocar, and a piece of omentum was stitched 
over that. The gastrojejunal junction was found to be per- 
fect. The patient vomited once during the evening after opera- 
tion, but thereafter recovery was uninterrupted, and she left 
the hospital on June 13. She was seen on July 5, when she looked 
extraordinarily well. She had suffered no pain, no indigestion, 
and no vomiting since her dismissal. The stools had been 
normal. She now made no restrictions in her diet. 

A case is also recorded by Mr. Barker ; 

Under chloroform an incision was made in the middle line 
below the umbilicus. Sliiijiing the finger in under the scar, 
not a trace of adhesion to it could be found. The wound was 
then enlarged upwards through the old scar, which was per- 
fectly firm. Some free ascitic fluid now ran out, and dark, dis- 
tended coils of small intestine |)resented on both sides. The 
transverse colon was sought for and drawn out and was found 
to be pale and much contracted. Search w’as then made for 
the gastro-cnteroslomy junction, but it could not be clearly 
made out. With the finger I could feel the plica duodenoje- 
junalis at the root of the left "side of the mesocolon, but the di- 
rection of the first part of the jejunum was not clear. On the 
right side of the middle of the mesocolon small intestine was 
felt passing under some tightly constricting mass, and on draw- 
ing the coils aside the last seven or eight inches of the ileum, 
tense and contracted to the size of the little finger, w’erc seen 
ending in the normal caecum and twisted on its own axis. Fol- 
lowing this back it was seen to pass behind the gastro-enterostomy 
junction and to be twisted on itself at the point of constric- 
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tion. It was now plain to all ])resent that the whole of the small 
intestine with the exception of the last seven inches or so had 
]\assed between the junction of the stomach and jejunum and 
the root of the mesocohin made two years ajjo, and o\’er the first 
part of the jejunum (a) (atTerent), and then ilown into the gen- 



Fiv^. 64. — A, Afk-rcnt jejunum comini; out from umler the plic.'i duodi'iio- 
jcjunalis (b): c, lennination of the afTcrcnt diio<leinim drai^^j^etl haik to tlic 
hidden anastomosis, from which (d) the efferent jejunum is ])as.sinj4 in its turn 
over the afferent porlit^n (a to c); o, last part of tin* ileum twisti'd round the 
efferent jejunum and terminating in (i) the end of the ili-um at the ileociecal 
valve; h, distended coils of the jejunum in the .general cavity of the abdomen; 
K, coils of the ileum in the general cavity of the abdomen. It is seen from this 
diagram that the w/ic/r of the small intestine with the excejition of the first and 
last seven or eight inches ])assed behind the gastro-eiitiTostcmiy junction and 
was strangulated over the afferent portion, where it formed a large volvulus 
( Barker) . 


eral cavity of the peritoneum. But not only this, the whole 
small intestine having thus passed, formed a huge volvulus, 
turning on its mesentery in a direction contrary to the move- 
ments of a clock. When this was recognised, the coils as a whole 
were lifted up and untwisted one complete turn in the direc- 



COMIM.ICATIONS AFTER GASTRO-ENTEROSTOMY. 


2II 


tion of the movements of the hands of a clock. Only then could 
the last part of the ileum (i) be withdrawn from under the con- 
striction, all previous efforts in this direction having failed. But 
when the volvulus was untwisted, it, and all the rest of the small 
intestine above it, could be easily and rapidly drawn out. The 
junction with the stomach could now be plainly seen, and both 
the afferent and efferent lo<ips; the coils were washed with 
normal saline solution (warm) and the abdomen was closed. 
The operation lasted sixty-fiv-e minutes and was well borne. 
Convalescence was uninterrupted and primary union was found 
when the stitches were removed on the eighth day. 

A case of internal strangulation following gastro-enteros- 
tomy was related before the Royal Academy of Medicine in 
IrcL'ind by Mr. Gordon (“ Lancet,” 1905, vol. ii, p. 1477). A 
loo]) of the bowel had passed from right to left above the 
])roximal loop of the jejunum, there becoming strangulated. 
A .second operation was necessary to relieve the obstruction, 
and was .succe.ssful. 

In addition, a case of my own has been oj^erated upon a 
second time, and a hernia through the opening in the trans- 
verse mesocolon discovered. 

All the forms of hernia can be prevented by attention to two 
points : 

(а) The suture (jf the edges of the opening in the meso- 
colon to the stomach, or, preferably, to the jejunum. 

(б) The avoidance of a loop of jejunum between the duo- 
denojejunal flexure and the anastomosis. 

4. Separation of the united viscera has occurred only after 
the use of mechanical appliances, and as these are no longer 
necessary, this complication is negligible. With the suture it 
does not occur. 

5. The formation of adhesions around and about the anas- 
tomosis is very rarely seen. ^\s a result of them, a constric- 
tion of the jejunum may result, and vomiting, due to high 
intestinal obstruction, will occur. I once operated upon a 
patient, upon whom gastro-enterostomy had been performed 
by another surgeon, on account of persistent vomiting. The 
distal loop of the jejunum was buried in dense adhesions, which 
reduced the calibre of the bowel to approximately a quarter 
of its former size. The proximal loop was greatly distended. 
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A somewhat similar case is recorded by F. R. Lund (“ Boston Med. 
and Surg. Journal.” May 1 1, 1905, p. 549). 

It is not improbable that the tendency to the formation of 
adhesions is due to infection at the time of oiicration. 

6. Ulcer of the Jejunum. -During the last few years attention 
has been drawn to the occurrence of “peptic” ulceration in the 
jejunum after the performance of gastro-enterostomy. Two 
valuable pai>ers have recently dealt with this subject in consider- 
able detail — Ticgel (“Mitth. a. d. (Irenzgebict, ” 1905, vol. xiii, 
page 897) and Gosset (“Rev. de Chir.,” 1906, p. 54). 

Tiegel analyses the records of 22 cases, Gosset of 9 additional 
cases: Battle (“Lancet,” vol. i, 1906, page 275) has since 
recorded 2 cases, making 33 in all. Of these, 30 occurred in 
men. 3 in women. The ulcer is found in the jejunum distal, 
always, to the anastomosis. As a rule, one ulcer only is found (in 
30 cases) but in one case four ulcers were present. In one case 
the ulcer was found close to the point where an entero-anasto- 
mosis had Ijccn performed. Pathologically and etiologically 
the pefitic ulcer in the jejunum exactly corresponds to the 
similar ulcer found in the duodenum. 

The nature of the operation i)erformed is mentioned in 29 
instances : 

In 17 cases it had Vjcen anterior j::astro-enterostomy. 

In 4 cases it had Vieen anterior gastro-enterostomy with entero-anastomosis. 

In I case it had been gastro-enterostomy in Y- 

In 6 cases it had been posterior gastro-enterostomy. In all, a long loop 
had been left. 

In I case it had been gastro-enterostomy with entero-anastomosis. 

The time which elapsed between the jx^rformance of the gas- 
tro-enterostomy and the discovery of the peptic nicer has varied 
from ten days to nine years. 

The clinical forms in which the symptoms may appear are 
three : 

1. The symptoms arc the same as those of duodenal ulcer; 
pain some time after food, burning, flatulent distension, hy- 
peracidity. 

2. Acute perforation occurs without inaugural symptoms. 
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3. The symptoms recur, and a “subacute’* perforation 
occurs; there is an abundant localised plastic peritonitis, and 
a lump may be felt in the epigastrium. 

The two latter forms are described by Tiegel, but I have 
seen one case, as yet unrecorded, of the first type. It is not 
improbable that in some of the cases where operation is sup- 
posed not to have relieved the original condition of duodenal 
or pyloric ulcer, the symptoms may in reality be due to secondary 
peptic ulceration in the jejunum. 

So far as the causes are concerned, hyperacidity would seem 
to be the most frequent. It was noticed in i8 of the 33 cases; 
in the majority of the 15 remaining cases no observations upon 
this i)oint were made. Gosset asserts that three factors are 
at work, -hyperacidity, tight stenosis of the pylorus, and 
great dilatation of the stomach. These, I think, are only the 
conditions usually j)rescnt when gastro-enterostomy is per- 
formed. They are factors necessitating operation in the first 
instance, but can hardly be supposed to have any causative in- 
fluence in iiroducing a i)eptic ulcer. A fourth cause which was 
mentioned by Prof. Garre at the discussion at the first meeting 
of the International Surgical Society was want of accurate 
ajijiosition of the mucous edges at the time of operation. A 
raw surface is left which allows of easy digestion by the hyper- 
acid gastric juice. This probably accounts for some cases, but 
in the majority of cases the ulcer is not exactly at the opening, 
but an inch or more away. 

In the series there were three cases in which fistula: had formed 
between the jejunum and the’ colon. 

In several of the cases it was noticed that local swelling 
(generally to the left side of the epigastrium) was present. In 
some of these active peristalsis of a much distended coil of bowel 
was seen. This occurred when an anterior gastro-enterostomy 
had been performed; it was due to the distension of the coil of 
jejunum between the flexure and the anastomosis. Owing to 
the plastic peritonitis around the perforation, an acute intestinal 
obstruction had l)een caused at this high point in the bowel. 
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Treatment. If the ulcer gives way, the ease must be treated as 
one of perforating gastric or duodenal ulcer by instant operation. 

In those cases where plastic peritonitis was present ojieration 
has not been attended l'»y much success. The best record of a 
case of this kind is gi\'en by ^layo Robson, ami as his plan of treat- 
ment seems to me the best yet suggested 1 give a brief account 
of his case. 

The patient was a man, aged forty-four, upon whom gastro- 
enterostomy was performed in January, 1900: 

“The patient remained well for two years, had neither pain 
after food nor vomiting. He gaineil his normal weight, and was 
able to do his work, .\fter this, be began to have ])ain at the 
epigastrium. The pain .seemed to bear no relation to food, and 
was unaccompanied by x’omiting. There was marked tender- 
ness at the epigastrium, especially on the left of the middle line. 
At times the pain was so acute at to cause him to roll on the floor 
and to perspire profusely. At first the attacks were not \’er>’^ 
frequent, only coming on at intervals of a month or two, but re- 
cently they had been more frequent, almost daily, and during 
the week beffire we saw h.m, dark blood had been noticed in the 
motions on several occr.sions. He was sent by Dr. James Hall, 
on May 5, 1903, when a well-marked tumour was found occupying 
the epigastrium, and decidedly tender to pressure; but there 
was no vomiting and no sign of stomach dilatation could be dis- 
covered. Tarr)’ matter was seen in the motions. 

“The diagnosis of thickening around a chronic ulcer and 
periga.stritis was made, anfl an exploratory operation advised. 
The abdomen was ojiened by an incision just to the right of 
the middle line, and the .stomach was found adherent to the 
anterior abdominal wall, one inch to the left of the old .scar. 
On separating the adhesions, it was found that ulceration had 
occurred at the point of junction between the bowel and the 
stomach, and that it had involved the whole circumference of 
the jejunum at that point, the ulceration having completely ex- 
tended through the intestinal wall at the front; but this must 
have occurred after adhesion, so that there had been no acute 
symptoms of perforation. Through the opening left when the 
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adhesions had been separated the finger was passed into the 
stomach, when it was found that the pylorus had quite closed as 
a result of the ulceration three years before, so that nothing 
could lie passed through it. On passing the finger into the in- 
testine, extensive ulceration and thickening were discovered. 
The ulcerated portion of the bowel was completely excised, and 
then sejiarated from the opening in the stomach, the edges of 
which were pared ; the distal end of the jejunal looi) ^^as implant- 
ed into the old opening in the stomach, the union being effected 
over a bone bolibin. The jiroximal end was implanted into the 
jejunum about 4 inches lower. This union was also effected over 
a bone bolibin. ” 

It is important for us to consider, in the performance of the 
primary operation, the possibility of avoiding the risk of peptic 
ulcer. Goepel has suggested that the anastomosis should always 
be made nearer to the cardia than is now customary, that what 
he terms “ gastro-enterostomia fondosa’’ should be performed. 

This suggestion is not, in my judgment, a practicable one. 
What 1 lielieve to be necessary is that the opening in the jejunum 
should be made, as I have described above, as near the flexure 
as ])()ssil)le. It is not improbable that the greater frequency of 
the condition after anterior, as compared with posterior, gastro- 
enterostomy is due to the lessened power to withstand acid con- 
tact ixissessed by the mucous membrane cat a lower point in 
the intestine. 

A very imiiortant point, also, is to ensure that in all cases 
where hypcrchlorhydria is present, a preliminary treatment 
with alkalies shall be carried out, and that after operation greater 
care than usual shall be excTcised in matters of diet for at least a 
few months. The voracity which many of the patients exhibit 
in their swift rebound into health should be controlled. Iflain, 
simple foods, in moderate quantities, should be given, and bis- 
muth and alkalies administered if there be any distress after 
food. The toilet of the mouth, moreover, should not be forgotten. 

The following table is copied almost entirely from Gosset. 
A few additional particulars have been obtained , and two cases 
have been added. 
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ABDOMINAL OPERATIONS. 


The following case, in which there were two separate per- 
forations of peptic ulcers in the jejunum, is recorded by Battle 
(“Lancet,” vol. i, 1905, p. 1246); — 

The patient, a woman, aged 30, was admitted to St. Thomas’s 
Hospital in March, 1903. The ulcer was situated in the anterior 
aspect of the stomach near the pylorus and was surrounded by 
a good deal of thickening. It was sutured, the peritoneum 
was cleansed, and a drainage tube was left in the lower wound. 
^\nterior gastro-enterostomy was performed on Afiril 9, 1904, 
for pyloric stenosis. On May 6, 1905, she underwent operation 
for perforation of a simple ulcer of the jejunum which had burst 
into the general peritoneal cavity. It was a circular clean-cut 
ulcer, situated about one and a half inches from the line of junc- 
tion of the bowel with the stomach. The ulcer was sutured, 
the peritoneum was cleanscil, and the two wounds through which 
this was done were closed without drainage. Finally, the pa- 
tient was again admitted to the hospital on March 14, 1905, for 
symptoms of perforation. At the ojieration a perforated ulcer 
was found at the line of junction of the stomach and small 
intestine. The tissues around it were indurated. She left the 
hospital on April 12th, having made a very satisfactory recoveiy. 
It was of interest to note that there were no adhesions found at 
this operation ; also that there was now no hernial protrusion of 
any of the scars. 


7. The question of chest complications, parotitis, etc., is 
discussed elsewhere. 

8. Diarrhoea. — .\n occasional sequel to the operation of 
gastro-enterostomy is the occurrence of diarrhrea. 'I'hc attack 
may be slight, or may be so serious, so constant, uncontrollable 
and exhausting as to be the immediate cause of death. 

It has been in my own experience extremely infrequent, and 
when noticed has been temporary and never alarming or serious. 
In only one case have special measures, dieting and the admin- 
istration of opium, been necessary; the patient, a man of forty- 
six, was operated upon for duodenal ulceration, with recent ex- 
cessive haemorrhages. The diarrhoea lasted for live days, but. 
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although troublesome, was never so unremitting as to give 
me any real anxiety as to the patient’s ultimate recovery. 

Much more serious experiences are recorded by others. 
Kelling (“Archiv f. Klin. Chir.,” Bd. 62, 1900) and Anschutz 
(“Mitth. a. d. (jrenzgcbiet, ” Bd. 15, 1905, p. 305) have, dealt 
with the subject in detail. 

Kelling remarks that in the cases which prove fatal no obvious 
explanation of the diarrhoea, is discoverable. He suggests that 
there are two forms: First, that in which the diarrhoea is due to 
the cscai)e into the intestine of acid contents not neutralised 
by the bile and the pancreatic juice. Second, that in which it 
is tluc to “fermentation.” The latter is not serious, and is 
seen only or chiefly in patients suffering from carcinoma, or 
in those cases where there is an absence of free HCl. 

The explanation of the first form lacks adequate confirmation. 
In sjjite of the fact that both bile and pancreatic juice may al- 
most constantly be found in the stomach after gastro-enteros- 
tomy, acid contents may still escajie into the intestine, and may 
indeed ciiuse peptic ulcer. But it has not been suggested, or 
recognised, that diarrhoea occurs especially in those sulTcring 
from hyperchlorhydria, as one would expect if this hypothesis 
were accurate. 

With regard to the explanation of the second form, this 
may be true in certain cases. Fermentation may go on to such 
a degree in the stomach that no amount of careful lavage will 
ensure the cleanliness of the muco.sa. This may be proved by 
examining a pyloric growth after pylorectomy has been performed ; 
the recesses of the irregular mass are sometimes extremely foul. 
The deliver}’’ of putrid, fermenting food into the jejunum would, 
of course, instantly set up diarrhoea. It is always remarked 
that the stools in such a case arc “very offensive.” But in not 
a few cases the diarrhoea does not appear at once, but only 
after sevenil days, when the patient has perhaps been doing well. 
It should also be remarked that cases have occurred after partial 
gastrectomy, when the infective area has been removed. 
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Anschutz l:>elie\'es the chief cause t(^ be the excessive weakness 
of the ])atient, anti remarks that the same type of diarrhcea 
is seen in those wlio sulYer from a(i\*ance(i carcinoma elsewhere, 
or from extensive tuberculous disease a])art from intestinal 
lesions. Carle and I^uitino remark that the food runs through 
the intestine like water through a rubber tube, which is power- 
less to hasten or impede its progress. 

It is ap]xirent that no adequate explanation of this com- 
plication can be given; but it is probable that a strict attention 
to the diet, the administration of only sterile foods for some time 
after the o]X'ration, the giving of opium early, and the exhilntion 
of drugs such as isoform, .^-naj)hthol, salol, etc., whose ])urix>se 
is to act as disinfectants, will comprise the most elTective means 
at our disposal for preventing and for checking the onset of this 
symjitom. 



CHAPTER XIII. 


OPERATIONS FOR CHRONIC GASTRIC ULCER. 
GASTRODUODENOSTOMY. 

The operation of gastroduodenostomy was first suggested 
by Jaboulay in 1892, and i)crformed by him in 1894. In 1895 
Ktimmcll independently suggested the same principle, the union 
of the duodenum to the stomach, but carried the principle out 



by dividing the duodenum completely across, closing the proxi- 
mal end, and transplanting the distal end into the anterior wall 
of the stomach near the greater curvature. 

Jaboulay united the anterior wall of the duodenum to the 
anterior wall of the stomach, folding the duodenum forward 
over a hinge, as it were, formed by the pylorus. Villard de- 
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scribed a modification of the method under the term "subpyloric 
gastroduodenostomy.” Instead of folding the duodenum over 
on to the stomach, he anastomosed tlie contiguous surfaces of 
the stomach and duodenum. 

The operation is most easily performed when there is a largely 
dilated stomach an<l a mobile duodenum. In one case reported 



by Spencer any other gastro-intestinal anastomosis was im- 
possible by reason of extensive a<lhesions which affected all of 
the pyloric portion of the stomach. When the pyloric region 
is adherent or invaded by growth, the operation is difficult or 
may be impossible. 

The advantages of this procedure over gastrojejunostomy 
are claimed to be the easier emptying of the stomach at an ori- 
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fice near the natural outlet, and the absence of bile regurgita- 
tion, owing to the fact that the new opening in the intestine is 
placed above the bile papilla. The regurgitation of bile does, 
however, occur if a large opening be made. 

The two methods of performing an anastomosis between 
the stomach and duodenum which enable the operation to be 
most satisfactorily completed are those described by Kocher 



and Finney. Professor Kocher has recently suggested that 
the duodenum should be freed by stripping up the peritoneum 
to the right of the vertieal (second) portion, so that an anas- 
tomosis between the stomach and the duodenum may be more 
readily performed. The following description is given by Pro- 
fessor Kocher (“Scott. Medical and Surgical Journal,” October, 
1903. P- 31 i): 
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“The most suitable incision is one similar to that which we 
recommend for exposing the gall-bladder, viz., an oblique in- 
cision two finger-1 ircadths l.>elow and parallel to the right cos- 
tal margin, beginning at the middle line. After dividing the 
skin and fascia, the rectus muscle is cut through as far as the 
broad abdominal muscles. The posterior la\’er of the rectal 
sheath, the fascia transversalis, and the iieritoneum are divided. 
In muscular subjects the transversalis muscle is split parallel 
to its fibres, which are then firmly drawn ajiart. Should any 
adhesions exist between the gall-l)laddcr and the colon, they 
must be divided. The liver is drawn upwards, the stomach to 
the left, and the transverse colon and the descending limb of 
the hepatic flexure downwanls. The duodenum is then brought 
into view, and its outer border is clearly defined. A pad of gauze 
is placed against the under surface of the li\er, and the latter 
is then drawn well upwards with a suitable retractor. Gauze 
compresses are also employed to ]uish asi<le the stomach and 
colon. 

“The delicate layer of jiarietal perit<^neum covering the kid- 
ney is divided vertically lA inches external to the second part 
of the duodenum, and the incision is then continued vertically 
downwards through the u})per layer of the transverse meso- 
colon (which is held on the stretch) as far as the larger branches 
of the vessels. The fingers are then introduced behind the left 
edge of the incision through the ix;ritoneum, and the duodenum is 
separated from the verteliral column, the vena cava, and the aorta 
until it can be brought forward and pressed against the i)yloric 
portion of the stomach, which, in its turn, is compressed against 
the left edge of the wound in the abdominal wall, so as to shut 
off the general cavity of the stomach and jjrevent escape of its 
contents. Both stf)mach and duodenum are now compressed 
above and below l)etween the fingers of an assistiint, and the 
lateral anastomosis is effected in the usual manner by two rows 
of sutures. 

“To one who has once convinced himself how easily and 
securely this lateral gastroduodenostomy can be performed — 
provided the duodenum can be rendered sufficiently movable — 
it will be evident how admirably the operation fulfils the indi- 
cations for treatment in stenosis of the pylorus. Unlike the 
other surgeons who have performed gastroduodenostomy, we 
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do not limit the operation to special cases: on the contrary, 
we regard it as the normal procedure, and we are of the opinion 
that it will take precedence over all the previous methods of 
gastro-enterostomy and pyloroplasty. 

“The method is subject to only one contraindication, viz., 
the presence of such extensive adhesions to the under surface 
of the liver that the duodenum cannot be sufficiently freed. This 
difficulty of adhesions can, however, often be overcome, as we 
have proved in three of our cases ; but the fact of having to per- 
form the suturing inside the abdomen is apt to interfere with 
the security of the stitching, esjjecially in difficult cases. It 
is on this account that subpyloric gastroduodenostomy did not 
meet with universal acceptance. The subpyloric portion of 
the duodenum cannot be drawn out of the wound on account 
of its connexion with the gastrohepatic omentum and the im- 
portant structures contained within it. This fixation to the 
under surface of the liver may be so firm that only the lower 
two-thirds, or only the lower part, of the vertical portion of 
the duodenum, together with the inferior flexure, can be brought 
in contact with the stomach. 

“ We therefore propose that, instead of Villard’s subpylorie 
gastroduodenostomy, the name lateral gastroduodenostomy be 
given to this operation, to distinguish it from our method of 
inserting the divided duodenum into the posterior wall of the 
stomach after resection of the i)ylorus. The great differenee 
between Villard’s subpylorie gastrociuodenostomy and our pro- 
cedure is that we render the descending portion of the duodenum, 
the inferior flexure, and a considerable portion of the third (trans- 
verse) part so movable that the parts to be sutured can readily 
be raised up and surrounded with gauze, so that the sutures can 
be introduced extraperitoneally with comfort and security. 

“We intend in future to perform lateral gastroduodenos- 
tomy in all cases of stricture of the pylorus, and only to have 
recourse to gastrojejunostomy in cases rendered unusually dif- 
ficult by firm adhesions. We have performed the operation 
on five occasions -four times for cicatricial stenosis and once 
for malignant stricture. The results have been eonviricing. 
Regurgitation of bile either does not occur at all or only at first, 
when a large, gaping opening has been made. It is advisable 
to make the anastomotic opening as high as possible, and not 
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too large. The ixitient with carcinoma was at once relieved of 
all her discomfort. Only one patient complained subsequently 
of ver>' severe pain, and he had a simultaneous cholecystotomy 
performed for gall-stones. That a dilated and sacculated 
stomach is not so well emptied as by our inferior gastrojejunos- 
tomy is obvious. If gastroduodenostomy be iierformed in such 
a case, it is advisable to occasionally wash out the stomach.” 

• 

Finney’s ojxiration was described by its originator as “a 
new method of pyloroplasty.” I am indebted to Dr. Finney 
for the following description of his oiieration, and for the privi- 
lege of being allowed to witness its |)erformance by him at the 
Johns Hopkins Hospital. 

The operation is as follows; 

“Divide the adhesions binding the pylorus to the neighbour- 
ing structures: also free as thoroughly as jiossible the pyloric 
end of the stomach and first portion of the duodenum. Upon 
the thoroughness with which the pylorus, lower end of the 
stomach, and upper end of the duodenum are free depends, in 
large measure, the success of the operation and the ease and 
rapidity of its performance. I wish to emphasise this as one 
of the most important points in the operation. Frequently, 
at first sight, the pylorus may seem hopelessly bound down, 
when, after a little patient toil and judicious use of the scalpel 
and blunt dissector, it is found that it can be freed with com- 
parative ease. A suture, to be used as a retractor, is taken in 
the upper wall of the jiylorus, which is then retracted upwards. 
A second suture is then inserted into the anterior wall of the 
stomach, and a third into the anterior wall of the duodenum, at 
equidistant points — say about 12 cm. — from the suture just de- 
scribed in the pylorus. These second sutures mark the lower ends 
of the gastric and duodenal incisions respectively. They should 
be placed as low as jiossible in order that the new pylorus may 
be amply large. Traction is then made upwards on the py- 
loric suture, and downwards in the same plane, on the gastric 
and duodenal sutures. This keeps the stomach and duodenal 
walls taut, and allows the placing of the sutures with greater 
facility than if the walls remained lax. The peritoneal surfaces 
of the duodenum and stomach, along its greater curvature, are 
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then sutured together, as far posteriorly as possible. For this 
row I would recommend the use of the continuous suture, as 
it is more easily and quickly applied, and it can be reinforced 
after the stomach and duodenum have been incised. After the 
posterior line of sutures has been placed, an anterior row of mat- 
tress sutures is taken, which are not tied, but left long, in the 



Fig. 72. — Finney s operatiun. A Hap turned u]>\vards to shew the alteration in 
the parts produced by the’ anastomosis (after Sinclair White). 


manner indicated. These sutures, after they have been placed, 
are retracted vertically in either direction from the middle of 
the portion included in the row of sutures. Then, after all the 
stitches have been placed and retracted, the incision is made 
in the shape of a horseshoe. The sutures should be placed far 
enough apart to give ample room for the incision. The gastric 
arm of the incision is rpade through the stomach-wall just in- 
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side the lowest point of the line of sutures, and is carried up to 
and through the pylorus and around into the duodenum, down 
to the corresix)nding point on the duodenal side. Ihcmor- 
rhage is then stopi)ed. It is well to excise as much as possible 
of the scar tissue upon either side of the incision in order to limit, 
as far as ])ossible, the subsequent contraction of the cicatrix. 
This ])rocedure I carried out in two of my cases with great satis- 
faction, and I should strongly recommend it in all cases where 
the walls of the pylorus are much thickened and there is much 
scar tissue present. It is well, too, to trim olT with scissors reduiul- 
ant edges of mucous membrane, in oriler to prevent the formation 
of a valve-like fold of mucous membrane at the new j)ylorus. 
A continuous catgut suture is now taken through and through 
all the coats of the intestine on the posterior side of the incision. 
This reinforces the ]X)Sterior line of sutures, secures better ap- 
proximation of the cut edges of the mucous membrane, and pre- 
vents the reunion of the divided intestinal walls. The anterior 
sutures are then straightened out and tied, and the o])eration is 
complete, unless one wishes to reinforce the mattress sutures 
with a few Lembert stitches. This procedure, as is readily seen, 
gives the minimum of exposure of infected surface. All the 
stitches are placed and the posterior row tied before the bowel 
is opened, and it remains open just long enough to control the 
haemorrhage. The size of the newly formed pyloric opening 
is limited in this operation only by the mobility of the stomach 
and duodenum and the judgment of the operator. 

“ In all of my cases the incision has been about 12 cm. in length, 
and could have been made longer had I chosen to make it so. 
Unless the stomach is very much dilated or lias descended to an 
unusual extent, the lower limit of the new outlet is at or near 
the lei’el of its most dependent portion.” 

I have, when performing Finney’s o])cration, modified this 
method of performing it. I have, in fact, applied to the 
operation of gastroduodenostomy the method adopted in the 
operation of gastro-enterostomy ; that is to say, 1 haA’c ajiplied 
clamps to the stomach and to the duotlenum, and from both these 
viscera a large ellipse of the mucous membrane has been ex- 
cised after division of the serous and subserous coats. The 




74- — Gastroduodcnostoniy; thi* parts cmV)raced by the clamps and the 
position of the anastomotic opening. 
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clamps prevent hiemorrhage and the escape of fluids from the 
stomach and duodenum, and thereby make the o])cration speedier 
and simpler. 

For this operation I have had made a special form of clamp, 
the blades of which at their origin are sharjdy bent at a right 

angle. The duodenum, even after be- 



ing “mobilised,” cannot always be 
brought easily to the surface; but with 
this clamp the bowel can be well secured, 
liecausc the blade lies well within the 
abdomen, when the handle lies Hat 
upon the surface. 

The operation of pyloroplasty has 
already fallen, or is certainly doomed 
to fall, into complete disuse. Even in 
the hands of its warmest advocates it 
was an unsatisfactory operation, and 
the number of cases in which there 
was a recurrence of symptoms was very 
large. 

The operation of Finney and the 
operation of Kochcr have, however, a 
distinct place in surgery, and it is by 
no means unlikely that in the future 
they will be performed in a certain class 
of cases for which gastro-enterostomy is 
now the chosen method. It has seemed 


7 5- — o y n i h an’s 
clamp for use in Finney’s 
operation. 


to me that in those cases where 
pyloric spasm is a prominent condition, 
where it is caused by ulceration in active 


progress at a point a little distant from the pylorus, Finney’s 
operation will be especially of service. In the ordinary case of 
pyloric stenosis, with dilatation and hypertrophy of the stomach, 
no operation could be more satisfactory than posterior gastro- 


enterostomy ; for these cases it is hardly possible that it can ever 
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be replaced by an operation which is easier, speedier, or safer. 
In cases of active ulceration and pyloric spasm it is probable that 
Finney’s operation will prove to be of great value. 

In certain cases of hour-glass stomach a modification of 
Finney’s operation may be used, as suggested by Kammerer. 



CHAPTER XIV. 


OPERATIONS FOR HOUR-GLASS STOMACH. 

Ax hour-glass stomach may be congenital or acquired. 
Congenital hour-glass stomach, the existence of which I have 
formerly disputed, is extremely rare. Only one undoubted 
case has been reported. Acquired hour-glass stomach may be 
due to the contraction of a chronic ulcer situated in the body of 
the organ, to cancer, t(^ localised perforation of an ulcer in the 
body of the stomach followed by adhesion and anchoring of the 
stomach to the anterior abdominal wall or to the pancreas, and, 
finally, to ]:)crigastric adhesions which compress the stomach 
at or near its centre. In one remarkable case upon which I 
operated two constrictions were present, so that a triloculated 
stomach was formed. 

The stricture which divides the stomach into two i)ortions 
may be placed at any point between the cardiac and i)yloric 
orifices. As a rule, it is nearer to the pylorus than to the cardia, 
and as a result of the obstruction which it causes the cardiac 
pouch undergoes a marked dilatation. In the great majority 
of cases the greater curvature is pulled upwards to the lesser, 
but in two cases 1 have seen the normal outline of the greater 
curvature has been unaltered, the lesser curvature being tucked 
down towards it. 

Hour-glass stomach is very much more ccjmmon than was 
formerly believed. I have ojK^rated upon 19 well-marked ex- 
amples. The condition, I believe, is occasionally ov^erlooked, 
owing to an imperfect examination of the stomacli. When, as 
not seldom happens, there is an obstruction at the i)ylorus as 
well as in the body of the stomach, the food, after passing from 
the cardiac into the pyloric pouch, again meets with an obstruc- 
tion, and finds great difficulty in escaping through the narrowed 
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pylorus into the duodenum. The pyloric pouch then becomes 
gradually dilated and hypertrophied. It may, indeed, be so 
large that when the abdomen is opened it is mistaken for the 
whole stomach and a gastro-enterostomy is performed between 
it and the jejunum. Such an operation is, of course, doomed 




Filj. 76. -Tvj)os of hoiir-"l<iss stomach: r, Obstniction near cardiac end; 
2, cardiac ])oucli concealed by’ adhesions; 3, .tjrowth in body’ of stomach; 4, 
two ])ouches eomiectefl l)y a narro\v lul)e; 5, cardiac ]>ouch largely’ dilated; 
6, lesser curvature pulled down towards the gri'ater. 


to complete failure; for the symptoms are mainly due to the 
stenosis between the cardiac and the pyloric pouch, which is 
unrelieved. The most necessary precept to bear in mind in 
operating upon the stomach is that the whole stomach, from 
cardia to pylorus, should be seen and felt before any anastomo- 
sis is made. In at least three recorded cases a lack of ade- 
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quate and precise knowledge of the condition of the stomach 
has led to futile measures and fatal results. 

In many cases of hour-glass stomach, as I have said, there 
is, in addition to the constriction in the middle of the organ, a 
narrowTiig due to old ulceration at the pylorus. It is because of 
this dual stenosis that the treatment by operation is often a 
matter of difficulty. In such circumstances no single operation 
will suffice to cure the patient ; for if gastro-enterostomy is per- 
formed between the cardiac complement and the jejunum, food 
will escape through the isthmus into the pyloric pouch, and, there 
stagnating, will undergo decomiK)sition and cause distension, 
flatulence, pain, and the occasional vomiting of putrid fluids. 
If the anastomosis is made between the pyloric pouch and the 
jejunum, the symptoms which the operation was tlcstJned to 
relieve will persist. In these cases, therefore, a double o])cra- 
tion must be performetl ; a free passage must be matle from the 
cardiac pouch to the pyloric, and thence to the jejunum. The 
following operations may be j-^erfonned : 

1. Gastro-enterostomy, single or double. 

2. Gastroplasty. 

3. Gastrogastrostomy or gastro-anastomosis. 

4. Partial gastrectomy. 

5. Dilatation of the constriction. 

I. Gastro-enterostomy alone is suitable for a certain numljcr 
of cases. When the constriction is within tw(j or three inches 
of the pylorus, the pyloric pouch is small, not dilated, and, from 
the surgical point of view, is negligible. Nothing more is neces- 
sary to effect a cure than a free outlet from the cardiac pouch, 
and this is afforded by a gastro-enterostomy. The cardiac 
pouch is dealt with as though it were the whole stomach. 

If both pouches require to be drained, a double gastro- 
enterostomy may be performed, as suggested by Weir and 
Foote. A long loop of the jejunum close to the flexure is iso- 
lated and is united to the two pouches by two separate 
anastomoses. Each pouch, therefore, drains into this loop. I 
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Pis* 77- — operations for hour-glass stomach: i, Gastrogastrostomy ; 
2, double gastro-cntcrostomy (Weir); 3, gastroplasty (the line of incision); 4, 
gastroplasty (the line of suture); 5 and 6, partial gastrectomy; 7, Kammerer’s 
operation; 8, gastro-entcrostomy. 
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have never given this operation a trial, but it is one which would 
probably prove successful. 

2. Gastroplasty is an oixjration the role of which is very 
limiteil. It is applicable only to those cases in which a narrow 
stricture is present in the absence of induration, active ulcera- 
tion, or external adhesion. In many of the recorded cases it 
is noted that there was “ reco\'ery without relief.” It is probable 
that, as with pyloroplasty, the operation will be abandoned in 
favour of worthier methods. The cases to which it is suited are 
few, and more successful ojxjrations can be practised even in 
them. The ojx'ration consists in making a long transverse in- 
cision or slightly curved incision through the strieture, and eon- 
tinuing the incision well onwards into the healthy stomaeh-wall 
of both iX)uchcs. The incision should be at least 4 inches in 
length. The trans\'erse incision is now made into a vertical 
one by applying a pair of clips at the middle of the upper and 
lower edges, and drawing them as far apart as possible. The 
wound is then sutured. It is the operation of pyloroplasty 
applied to the body of the stomaeh. 

Dr. Kammcrer, of New York, has adopted a modification of 
gastroplasty that will relieve the operation of many of its ob- 
jections. His method bears the same relation to gastroplasty 
as Finney’s operation does to pyloroplasty. His description 
is as follows: “Beginning at the lowest jwint of the constric- 
tion, a running suture was applied tlirough the serous and mus- 
cular coats, bringing the vertical edges of both compartments 
of the stomach into close approximation along their posterior 
rnargins. An inverted V-shaped incision was now made through 
the suture thickness of the stomach-wall, about 1 inch to cither 
side of the Lcmbert suture. The ]X)Stcrior wound edges were 
now brought together with another running suture from within, 
the same procedure being then applied to the anterior edges 
from without. The final act of the operation consisted in re- 
enforcing the anterior suture with a running Lembert stitch, 
and placing a few extra sutures at the lowest point of the stomach 
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through the serous and muscular coats, where tension would 
naturally be greatest.” The patient made an excellent recovery. 

3. Gastrogastrostomy or Gastro-anastomosis. — This opera- 
tion was first performed by Wblfler in 1894. He made verti- 
cal incisions 7 cm. in length into the dependent pouches on each 
side of the central constriction, and united these so as to form 
a free passage beneath the isthmus. 

The stomach is clamped on each side of the isthmus, and the 
clamps are surrounded with hot, moist sterile gauze. A suture 



Fig. 78. — Hour-glass stomach. The dotted lines indicate the position of the 
openings in the operation of gastrogastrostomy. 

is then passed through the serous and muscular coats of the part 
of the stomach, on each side, below the isthmus, reaching from 
it to the greater curvature. The needle is then temporarily 
laid aside. The incisions are then made in front of the suture 
line, through all the coats to the mucosa, a large ellipse of which 
is excised. A continuous suture, picking up all the coats, is 
then passed along the cut margins posterior and then anterior 
until the opening is completely encircled. The original needle 
which had been laid aside is again picked up, and an anterior 

16 
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line of sutures is completed. The operation, in fact, is precisely 
the same as the operation of gastro-enterostomy, save that the 
stomach is embraced by both clamps instead of by one only. 

Sedgwick Watson in 1895 successfully {Performed gastro- 
gastrostomy in a different manner. The incisions in the two 
segments of the stomach were transverse. The pyloric por- 
tion of the viscus was folded over the cardiac, with the isthmus 



Fig. 79. — Hour-glass stomach. The ap]>lication of clamj)s and tlie method 
of suture in gastrogastrostomy. The details arc the same as in the operation 
of gastro-enterostomy. 


as a hinge, and the two stitched together with an elliptical line 
of sutures before being opened. The anastomosis was then 
made by incising the w'all of the compartment which now lay 
anterior, and through the opiX)site side making an opening into 
the cardiac pouch in the centre of the elliptical area which had 
been surrounded by the suture. This method has never been 
repeated, so far as I know. 
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4. Partial gastrectomy will more often be practised in cases 
of cancer than in cases of simple disease. In cancer a wide ex- 
cision is necessary, upon the lines laid down in the chapter deal- 
ing with operations for malignant disease of the stomach. When 
the mass of growth has been removed, an end-to-end approxima- 
tion of the stomach can be made, or both cut ends may be closed 
and an anastomosis made between the cardiac pouch and the 
jejunum. 

5. Digital Divulsion or Dilatation. — Operations of all kinds 
upon hour-glass stomachs may be made difficult by the adhesion 
of the ulcer whose contraction is responsible for the deformity. 
Adhesion to the anterior abdominal wall, to the liver, or pos- 
teriorly to the pancreas may be so strong that the operative 
manipulations are greatly embarrassed. A separation of the 
stomach from the anterior abdominal wall is always possible, 
though, as in cases of my own, a portion of the abdominal wall 
has to be removed, or the stomach laid open in so doing. 

When the stomach is adherent posteriorly, or when, owing 
to the infinite complexity of adhesions, the cardiac pouch cannot 
be reached, the constriction between the two pouches may be 
dilated by the fingers until a free communication exists below 
the cardiac and pyloric segments. In one case I was unable to 
do more than this. The mass in the stomach I took to be, with 
the experience I then possessed, malignant and irremovable. 
The cardiac pouch, owing to adhesions, was beyond the possibility 
of inspection or manipulation, and I was, therefore, compelled 
to be content wdth a retrograde dilatation of a very narrow con- 
striction. To my surprise the patient made a perfectly un- 
eventful recovery; she rapidly gained over three stones in 
weight, ‘and to this day remains well, all trace of a tumour 
having disappeared. 

A full account of the subject of hour-glass stomach with a 
record of my cases will be found in the “British Medical Journal,” 
February 20, 1904, p. 413. 
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SIWIMARY AND ANALYSIS OF THE CASES OF NON-MALIGNANT DIS- 
EASE OF THE STOMACH TREATED BY THE AUTHOR. 

The following is a siimmar}’ and a brief analysis of all the 
cases of mvi-malisiiciiit diseases of the stomach upon which I had 
operated up to the end of the year of 1905. 

The cases are arranged in four groups: 

Class I. Acute perforating ulcer of the stomach and duo- 
denum. 

Class 2. Cases in which hiemorrhage was the cause of imme- 
diate operation. 

Class 3. Chronic ulcer. Dilated stomach, etc. 

Class 4. Hour-glass stomach. 

Class 1. 

Summary of Cases of Acute Perforating Ulcer. 

Since April 30, 1897, the date of my first operation, I have 
had under my care 24 cases of jjerforating ulcer of the stomach 
or duodenum. In these 24 cases there were 15 recoveries (62.5 
per cent.) and 9 deaths (37.5 i>er cent.). There were 8 cases in 
which a duodenal ulcer had perforated, and t 6 in which a gas- 
tric ulcer had perforated. In the first 10 cases there were 6 
deaths; in the la.st 14 cases there were 3 deaths. My first case 
recovered, and then, in succession, were five unsuccessful cases. 

The ages of the patients varied from seventeen to forty-four. 
The cases of gastric ulcer were x6 in number. Of these two were 
males, aged twenty -three and twenty-four, and 14 females of 
average twenty-seven and one-twelfth years. The cases of duo- 
denal ulcer were 8 in number. Of these 4 were males, aged 
forty-four, twenty-five, twenty-two and forty, and 4 females, 
aged seventeen, seventeen, twenty-five, and thirty-eight. 

An enquiry into the previous history of the cases of gastric 
ulcer showed that in every case, with one c.xception, and in that 
no record of enquiiyMs made, the patient had sulTcrcd from symp- 
toms referable to the ulcer for periods varying from a few weeks 
to several years. Of the 12 patients, 6 hatl been under treat- 
ment within a year of the occurrence of the perforation for 
indigestion, vomiting, or hiematemesis and aniemia. 
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Similarly, in every case of perforated duodenal ulcer, previ- 
ous symptoms had been observed, and 4 of the 8 patients had 
been recently under treatment. In none of these cases had 
relief been afforded. 

In the majority of the patients there had been no increase in 
the severity of the symptoms during the few days preceding 
perforation. In 3 of the 24 ca.ses, however, a distinct and 
notable exacerbation is recorded. 

The time which elapsed betw’een the perforation of the ulcer 
and operation varied from three hours and fifty minutes to 
four days. 

The perforation was found on the anterior surface of the 
stomach in 14 cases; on the posterior surface in 2 cases. As 
a rule, the perforation was near the lesser curvature and towards 
the cardiac end. In i case, two perforations were found, both 
on the anterior surface, about ij inches apart. In i case the 
perforation occurred in the centre of an hour-glass stomach, 
and gastroplasty had to be performed. In the 8 duodenal 
cases the perforation was found in the first portion seven times ; 
in the beginning of the second portion, once. In 4 cases in the 
whole series, gastro-enterostomy was performed immediately 
after the closure of the perforation ; in 3 cases recovery followed. 
In 2 cases the subsequent performance of gastro-enterostomy 
has been necessarj' owing to the persistence of symptoms due to 
the ulcer, or to the scar left by it. There were, therefore, 15 
cases of recover}’ from the jxjrforation ; in 3 of these gastro- 
enterostomy had been performed, and in one gastroplasty for 
an hour-glass stomach. (.)f the remaining 12, 2 suffered to such 
a degree as to necessitate the performance of a second operation 
— gastro-enterostomy. 

In the 24 cases there were, therefore, 7 in which an immedi- 
ate or a subsequent operation ’for the adjustment of the me- 
chanical conditions of the stomach was necessary. Two of the 
patients suffered from perforation while they were waiting for 
operation, — one in the hospital, one in a nursing home. Both 
had complained for years of indigestion and vomiting ; both had 
dilated and hypertrophied stomachs for which a gastro-enteros- 
tomy was to be performed. In one, a duodenal ulcer, in the 
other an ulcer at the pylorus, had perforated. In both, the 
ulcer was closed and an immediate gastro-enterostomy was 
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performed. Both patients recovered and remain perfectly well. 
In I case the patient was operated upon for the perforation 
of a gastric ulcer and was apparently doing well. On the thir- 
teenth day she was suddenly seized with acute pain, became 
collapsed and died in an hour and a half. At the postmortem, 
a perforation of a duodenal ulcer was found. 

The cause of death in 7 cases was shock, or a want of recovery 
from the condition of collapse, often profound, which existed 
before operation. In i case, death resulted from empyema, 
and in i case from subphrenic abscess and suppuration at several 
points within the abdomen. 

None of the patients who recovered suffered from any chest 
affection, — from parotitis, thrombosis of veins, or from ha;matem- 
esis during the time they were under treatment after the opera- 
tion. In one of the fatal cases there was slight hccmatemesis. 
The question of drainage was determined entirely by the needs 
of each individual case. There was no rule in one’s mind that 
had necessarily to be followed; what seemed appropriate to 
the case was adopted. As a rule, the earlier the case was seen 
the less was the need for drainage. Lavage was adopted only 
when the case was of long duration. When the stomach was 
found distended with fluids it was emptied by the stomach-tube 
during the operation. In all, drainage of the abdomen was 
atlopted in 12 cases; in 2 of these posterior drainage, as well 
as anterior, was necessary, and in 2 others supra^mbic drainage, 
as well as drainage through the wound, was established. 


Class 2. 

Sommary of Cases in which Acute Haemorrhage was the Immediate 

Cause of Operation. 

In 27 cases the ha;morrhage was sufficiently severe to de- 
mand operation for its relief alone. In 2 of these no ulcer was 
found at operation; in 14, gastric ulcers alone were found, 
4 cases having multiple ulcers. The ulcers were situated near 
the pylorus in 10 cases, and on the lesser curvature in 3. 

In 7 cases, duodenal ulcers alone were found, involving 
the first part in all but i . 

In 4 cases, duodenal and gastric ulcers were observed. 
Hsematemesis only (without meloena) occurred in 8 cases. 
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6 having gastric ulcer, i gastric and duodenal ulcers; in i no 
ulcer was found. 

Meloena alone occurred in 4 cases, all of which had duodenal 
ulcers only. 

Hiematemesis and meloena together were noted in 15 cases, 
8 having gastric ulcer, 3 duodenal ulcer, 3 gastric and duo- 
denal ulcers ; there was i in which no ulcer could be found. 


HiKlfATKMKSIS. MeUXNA. 


Gastric ulcer 6 - 

Duodenal -- 4 

Gastric and Duodenal i - 


Both. 

8 

3 

3 


Mortality. — Four of these cases died — one in four hours from 
the operation, at which no ulcer could be found. At the autopsy 
dilated gastric veins and cirrhosis of liver were demonstrated ; 
I on the eleventh day from pneumonia; i on the eighteenth 
day from exhaustion ; and i in three weeks from gradual ex- 
haustion (in this case the blood contained only 47 per cent, 
haemoglobin before operation). In no case did haemorrhage 
recur after operation. In 3 of the cases which recovered, the 
estimation of hiemoglobin before operation was only 18 per cent. 

Operative Treatment.— In every case but i posterior gas- 
trojejunostomy was performed. In 20 this was the only treat- 
ment adopted ; 2 of these died . 

Gastrojejunostomy was combined with excision of the ulcer 
in 2 cases, i of which died. 

Gastrojejunostomy, with infolding of the ulcer, was done 
twice. 

Gastrojejunostomy, with infolding of a pyloric ulcer, in i 
case, which died. 

Gastrojejunostomy, with infolding of the pylorus and of the 
ulcer, was j)crformcd once; tte patient recovered. 

Excision of the ulcer was performed once ; the patient died 
on th^ eighth day. 


Class 3. 

Chronic Ulcer, Etc. 

The following is an analysis of all cases of simple disease 
of the stomach (except those operated upon urgently for perfora- 
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tion and those operated upon for hour-glass stomach) upon 
which I have operated: 

In this series there are 236 oix'rations upon 230 patients. 

In the 230 patients, evidence of an ulcer was found in 213. 


Gastric ulcer alone was found in 150 cases. 

Duodenal ulcer alone was found in 33 “ 

Both gastric and duodenal ulcer in 30 “ 


Of the remaining 17 cases, 5 suffered from ])yloric obstruction 
due to chronic cholecystitis; no ulcer could be found in ii 
(in I of these the symjitoms were due to gastroptosis), and in i 
the condition found is not recorded. 

As regards the symptoms in 230 cases, vomiting is noted as 
having occurred in the course of the patient’s illness in 183 
cases. Hiematemesis had been ntiticed in 79 jiatients (includ- 
ing the case of cirrhosis and unemia) . I n 2 1 of these the hicmatem- 
esis was associated with meloena, while meloena only was noticed 
in 10 cases. Peristaltic wa\-cs were visible before operation in 
52 cases. palpable tumour was recognised before ojicration 
in 7 cases. It was due to inflammator\' lump at the pylorus in 
4 cases; to inflammator}' lump at the pylorus and duodenum 
in I case; to inflammatory' lump in the duodenum and chronic 
pancreatitis in i case, and to universal gastric adhesions in 1 
case. 

Tetany of varying degree was noted in 10 cases; in all there 
was gastrectasis. 

Coldness, lividity, and cyanosis occurred in 15 cases, and I 
feel sure in several others where I omitted to make a note of them. 

As regards the relation between jiain and gastric adhesions: 
In the histories of 189 patients, pain is definitely noted; in 100 
of these, gastric or duodenal adhesions were found at ojieration. 
The pain is described as “severe” in 32 cases, 19 of which had 
adhesions. The occurrence of a former perforation is suggested, 
either by the previous history or by the conditions found at opera- 
tion in 10 cases of this series. In 2 the perforation was “acute;” 
in 8 probably “subacute.” 

Gastric ulcer alone, 70.4 per cent. 

Of the 150 cases where gastric ulcers alone were found, 
loi (67.3 per cent.) were in females and 49 (32.7 per cent.) 
in males. 



CHRONIC ULCER, ETC. 


249 


In 105 cases but a single ulcer could be found; in 67 of these 
it was at or near the pylorus; in 7 on the anterior wall; in 14 
on the posterior wall; in 5 near the cardia; while the majority 
of the remainder were on the lesser curvature. 

In 45 cases the ulcers were multiple, the greater number of 
these being at or near the pylorus, and on the posterior surface. 
In addition to these, 18 cases of single ulcer shewed adhesions 
elsewhere. These adhesions undoubtedly marked the site of 
former ulcers, so that the proportion of single to multiple ulefers 
in the stomach only was 87 to 63. 

The incidence of pain after food in 51 cases was; 


Within one hour 51 per cent. 

One to two hours 27.5 “ 

Two to three hours 13.7 “ 

“Hunger pain” 7.8 “ 


Duodenal ulcers alone, 15.5 per cent. 

Of the 33 cases where duodenal ulcer alone was found, 24 
(72.7 per cent.) were in males and 9 (27.3 per cent.) in females. 
In the 27 cases where the position of the ulcer was noted, it was 
situated: In the first part in 23 (85.2 per cent.); in the second 
part in 2 (7.4 per cent.) ; while in 2 cases two ulcers were found, 
one in the first and one in the second part. 

The incidence of pain after food in 21 cases was: 

Within one hour 14.3 per cent. 

One to two hours 33.3 

Two to three hours 2 3.8 

“Hunger pain” 23.8 “ 

At night 4.8 

Duodenal and gastric ulcer, 14. i per cent. 

Duodenal combined with gastric ulcers were found at ojicra- 
tion in 30 cases, 18 (60 per cent.) being males, and 12 (40 per cent.) 
being -females. 

In 2 1 cases only one ulcer was found in the stomach, generally 
situated near the pylorus; in 7 cases, more than one gastric 
ulcer was found. 

The situation of the duodenal ulcer was noted in 22 cases; 
the first part of the duodenum w'as involved in 19 cases. 

The incidence of pain after food in 15 cases was: 
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Within one hour. . . 
One to two hours. . 
Two to three hours 

“Hunger pain” 

At night 


40 per 
13-3 


cent. 


2O.7 

6.7 


Comparison of Gastric with Duodenal Ulcer. 


Mai.k. Fkmai-f.. 

Gastrie 32.7 per cent. 67.3 per cent. 

Duodenal 66.7 “ 33.3 


Haemorrhage. — The relation between iluodenal ulcer and 
hcemorrhage is brought out in the following table : 


H.KMAT. Mi:i.a?XA. 


Of all cases of peptic ulcer (213) 5ft 10 

Of all cases of duodenal ulcer 7 tS 


Boiif. Xo H.t'.uoR. 

21 126 

1 2 36 


Operative Treatment. 


Posterior 


Suture ....216 
M ur ph y ’ s 
Initton . . I 


Gastro- 

enterostomy 


1 

I 

y 

I 

i 


Gastro- I 
jejunnslomy | 

; Anterior 


Laplace for- 
ceps . . . . 
Siin])le . . . . 
Roux 


Gast roduodenostoniy ( Finney) 


3 

1 

1 

2 


Total 224 


J 


Pyloroidasty 

Flnteroplasty 

Gastro-enteroplast y 


Entcro-unastomosis ’ in Y (Roux 

lateral anastomosis 

Excision of ulcer alone 

Exploratory 


) 


3 

I 

t 

1 

4 

I 

I 


Total 23O 


Three of the earliest gastrojejunostomies were done with 
the aid of Laplaee forceps; 2 of these were quite siitisfactory, 
but the third relapsed after one month of relief, and a second 
gastrojejunostomy with Murphy s button was done. The 
former opening was found almost completely closed. 

Gastro-enteroplasty. -In 2 cases gastro-enterostomy had pre- 
viously been performed by other surgeons, and after temporary 
relief the symptoms had returned. In i case the anastomosis 
had been made by Murphy’s button, and 1 found the opening 
almost closed. In the other cavSe the anastomosis, made by the 
aid of a bone bobbin, had contracted, and was found high up 
on the |x>sterior surface, near the lesser curvature. In the 
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former case the opening was considerably enlarged, and the 
union of the stomach and the jejunum effected by suture; in 
the latter the opening was brought down to the greater curvature 
by a plastic operation, and, owing to the existence of a long 
jejumd loop, a Roux operation al.so was performed, the loop being 
divided, the distal end ckxsed, and the proximal implanted into 
the side of the jejunum about three inches below the anastomosis. 

Entero-anastomosis was necessary in 4 cases, owing to the 
constant vomiting of bile after the operation. Two of these 
cases occurred early in my exjierience, before 1 adopted the 
“short-loop” operation. The result in both w'as most satis- 
factory. In the third case, anterior gastro-enterostomy had been 
performed by another surgeon. Persistent vomiting followed. 
I reopened the abdomen and found the distal limb of the jejunum 
constricted by numerous adhesions. These were divided, and 
entero-anastomosis also i)erformed. The result was good. In 
the fourth ease a hernia of the small intestine through the 
opening in the mesocolon was found. Benefit was derived from 
redxiction of the hernia, closure of the opening round the anasto- 
mosis, and entero-anastomosis. 

Roux’s operation was jierformed twice, once in the case 
mentioned above, and once in a patient upon whom I had previ- 
ously operated for a ])erforating ulcer. Owing to the extremely 
dense and \ ery numerous adhesions I could not obtain access 
to the posterior surface of the stomach, and I therefore performed 
Roux’s o])eration, to the anterior surface. 

Enteroplasty was jierformed in one case. Gastro-enteros- 
tomy had been performed two years before by another sur- 
geon, but lifter some months of relief \omiting returned and 
became serious at the last. On reopening the abdomen I found 
the distal limb of the jejunum constricted by a very tight band, 
the division of which did not relieve the place of constriction 
in the bowel where a stricture had developed. 

'I'wo of the 3 cases of jiyloroplasty re{|uired a subsequent 
gastrojejunostomy, which cft'ectcd a cure ;■ one case relapsed in 
five weeks, the other in three years and si.x months after the 
j)yloro])lasty. 

Other secondary operations in this series are; 

(Jne gastrojejunostomy by suture for return of symptoms 
two years after posterior gastrojejunostomy by ^lurphy’s button; 
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the former o^xMiing was found to be almost closctl. One gastro- 
jejunostomy for return of syinjitoms after gjistroplasty for hour- 
glass stomach. 

In 6 cases cholccystotomy, and in i case cholecystectomy, 
were perforr ed at the same time as gastrojejunostomy. In 

1 case ovariotomy was simultaneously jx'rformed, and in i case 
radical cure of a right inguinal hernia. In i case, gastric ulcera- 
tion following the drinking of corrosive acid, the gastrojejunos- 
tomy was su]iplemcnted by Senn’s gastrostomy, and a catheter 
inserted through the latter oixmingwas directed into the elTercnt 
jejunal limb, through which the patient was fed for two and a 
half weeks. In i case, Beyea’s operation, and in i case t'olTey’s 
operation for gastropt(«is with peripyloritis was performed. 
Both patients are completely relieved. 

In I case perforation of a pyloric ulcer occurred three hours 
before the time arranged for openition. In a second case, a 
perforation of duodenal ulcer occurred al)out two hours before 
operation. At both operations the perforation was closed and 
gastro-enterostomy performed . 

Ilajmatcmesis occurred shortly after gastrojejunostomy in 

2 cases, but in neither was it lasting. 

Obstruction due to hernia of the small gut through the open- 
ing in the mesocolon occurred thrice; in 2 cases the hernia was 
reduced, once by myself, once by another surgeon; the third 
patient died. 

Stitch abscesses were noted three times, followed in i case 
by slight bulging at the site of the wound. 

Parotitis delayed recovery in 2 cases, one gastrojejunostomy 
and one gastroduodencjstomy. 

Mortality. — In the 209 operations for chronic ulcer, apart 
from acute hccmorrhage, there were two deaths. In this series 
there have been in cases in succession without a death. 

In this complete .series all the cases upon which gastro-en- 
terostomy was performed were cured with the exception of 15; 
of these lo may be classed as “relieved,” and 5 as “no better.” 

“no bktter.” 

I. A case of contracted stomach with extensive perigastritis. 
The condition was possibly syphilitic. The last report is that 
“operation has not made much difference.” 
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2. A case of a girl in whom adhesions of the pyloric end of 
the stomach to the anterior abdominal wall were found. Pain 
and vomiting were continuous before the operation; ceased 
after operation, while the patient was in the infirmary, but have 
returned as severely as ever. Dr. Stitt Thomson writes, “She 
is altogether in a very unsatisfactory condition.” This, I 
think, is the most unsatisfactory case of all. (This patient has 
since improved considerably after the performance of Roux’s 
operation.) 

3 and 4. There are two jiatients whose symptoms were due 
to no ulcer discoverable at the operation. They are intensely 
neurotic and I believe that that is the explanation (if it can be 
called one) of their condition. They are both in virtually the 
same condition as before the operation. 

5. A case of ulcer adherent to the under surface of the liver. 
There was great improvement and a gain of two stones in weight, 
but lately pain and emaciation have been observed. 

“ RELIEVED. ” 

In 3 cases the ulcer was on the lesser curv’ature close to the 
cardia with adhesions to the under surface of the left lobe of liver 
and diaiihragm. These patients are all better since the opera- 
tion; two of them have gained over one and one-half stones, 
but all of them complain still of occasional pains, sometimes 
severe, radiating upwards into the chest. In one of these 
pyloric obstruction also w'as present, due to a second ulcer. 
In one, the patient who gained over three stones after the opera- 
tion has lost almost two stones of this increase, and has to 
restrict her food almost entirely to semisolids and fluids. 

In 6 cases hyperchlorhydria was marked before the opera- 
tion, and in these the lack of complete recovery may be due to a 
persistence of this condition. They all complain of “burning” 
pain in the epigastrium, fullness after meals, and flatulent dis- 
tensi()n of the epigastrium. j\ll are relieved by a mixture con- 
taining bismuth, j^otassium bicarbonate, and morphine. All 
are improving slowly. In 5 of these cases there was no pyloric 
obstruction. In 3 of them no ulcer was found at the operation. 

The total, therefore, in this series of cases is 209, with two 
deaths ; there are 4 patients who were not benefited by the opera- 
tion in the least, and 10 who arc relieved to some extent only. 
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What are the lessons to be learnt from this series? Briefly, 
I think, the following: 

1. “Neurotic'’ cases are unsuitcd to operation. *These 
patients have what may be called “sensitive stomachs” — that 
is to say, food, instantly ui)on its entrance, causes i^ain. There 
is no interval of comfort after food, of a quarter to two or three 
hours’ duration, as is invariable in gastric ulcer. Their com- 
plaints, moreover, are vague, uncertain, apt to \'ary. If, there- 
fore, a neurosis of this sort be susi)ected, but because of doubt 
the abdomen be oi^med, then, if no definite organic mischief 
be discovered, the abdomen should be closed without any short- 
circuiting operation being performed. 

2. Patients who have pronounced hyperchlorhydria l)efore 
operation should l;)c treated l)y alkalies, etc., afterwards, and the 
supervision of the diet continued for a longer period than is 
necessar}^ in ordinary cases. 

3. If ulcer be at the i>ylorus nothing l)etter than the opera- 
tion of gastro-enterostomy can be practised. In cases of definite 
indoric ol)stniction, gastro-enterostomy gives results which 
may be compared favourably with the results of any operation 
in surgery. 

4. Ulcers on the lesser curvature, away from the j)ylorus, not 
causing obstruction, should, if ])ossible, be excised. If adherent 
to the liver or the diaphragm, the adhesions should be broken 
down, the ulcer excised, and ])robal)ly gastro-enterostomy also 
performed. 

5. Ulcers in the duodenum, at or neiir the ])ylorus, should be 
infolded and buried by suture as is done when ]:)erforation has 
occurred. This is especially neces.sary in duodenal ulcers, for 
perforation of these has been observed after gastro-enterostomy. 
The infolding of an ulcer is easier than excision and quite as 
effective. 

6. Adhesions affecting the body of the organ should be sep- 
arated, esi)ecially when they affect the abdominal wall, the 
diaphragm or the liver. Even if adhesions re-form they are not 
so likely to distort and drag upon the stomach as arc those 
caused directly by ulceration. 

7. Chronic inveterate dyspepsia is due in the great majority 
of cases to conditions interfering with the jiroper mechanical 
action of the stomach. It should be treated by operation. 
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Class 4. 

Summary and Analysis of Cases of Hour-glass Stomach. 

The 22 cases are made up of 7 males and 15 females. 

In every case there had been previous symptoms pointing 
to chronic gastric ulcer. 

In 2 cases the history is strongly suggestive of a former 
perforation, while in a third case the urgency of a perforation 
indicated operative measures. 

The total mortality is .3, — 

One on the fourth day, from septicaemia resulting from a 
strangulated rectal prolapse. 

One in the third week from suppression of urine. 

One on the fifth day from pneumonia. 

The ulcer in the stomach was associated with duodenal ulcer 
in 2 cases (one male and one female). 

In I case a jiancrcatic cyst was also found at operation. 
Adhesions to the anterior abdominal wall were met with in 4 
cases. 

Trilobed stomach was seen once. 

The following operations were performed: 

Gastro-enten^stomy tdonc, 7 times; i death, 6 cures. 
Gastrogastrostomy and gastro-enterostomy, 3 times; 2 
cures, I great relief. 

Gastroplasty alone, 7 times; 5 cured, secondary operations 
were necessarA’ in 2 ; gastro-enterostomy gave complete 
relief. 

Dilatation of stricture, once; cure. 

Gastrojilasty and gastro-enterostomy twice; i death. 
Gastrogastrostomy alone once; cure. 

Gastro-enterostomy and Loreta’s operation once; the patient 
died. 

Results: 

22 cases, 3 deaths. 

2 secondary operations (gastro-enterostomy) 
for return of symptoms. 

I secondary operation (entero-anastomosis) 
for regurgitant vomiting after gastro- 
enterostomy. 
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One patient has since died of puerperal fever. The remain- 
ing patients are all living; all are completely cured except one, 
who, though very greatly improved, still has occasional dis- 
comfort after food. This patient had an hour-glass stomach 
and an hour-glass duodenum, there being four pouches and 
three constrictions. 



CHAPTER XV. 


THE OPERATIVE TREATMENT OF CANCER OF THE 

STOMACH. 

The success attained in the surgical treatment of cancer 
of the stomach has lagged behind that which is obtained in cancer 
of all the other organs in the body, with the possible exception 



of the uterus. The mortality of all “radical” operations upon 
the stomach has been large, and until the last three or four years 
the essential principles which should underlie our action in deal- 
ing with cancer whenever occurring have been strangely ignored. 
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But brighter days are in store. Owing to the great work of 
Cuneo upon the lymjihatics of the stomach, of Borrmann and 
Cuneo u]X)n the pathological anatomy, and of Mikulicz, Ruther- 
ford Morison, and the Mayos of Rochester, Minnesota, upon the 
surgery, of cancer of the stomach, the results of treatment, based 
as they are uiion accurate knowledge, are steadily improving. 
The contributions of Dr. \V. J. Mayo to the literature of this 
subject are of the verj' highest merit ; a careful study of them is 
incumbent u])on any surgeon interested in this work. His 
recent results are vastly better than any that have been obtained 
elsewhere. (.)f the man\' most valuable additions which Dr. ^V. 
J. Mayo and Dr. C. H. !Mayo have made to our surgical knowledge 
I think that none rank higher than their work upon carcinoma 
of the stomach. (See ‘‘Annals of Surgen.%” vol. xxxix, p. 321). 

CANCER OF THE PYLORIC PORTION OF THE STOMACH. 

The researches of Borrmann and Cuneo ha\’c sheum that 
the most common point of commencement of carcinoma in the 
stomach is 2 to 4 cm. from the jiylorus, on or near the lesser 
curvature. From this jjoint the disease spreads gradually, but 
more rapidly and to greater extent, towards the body of the 
stomach than towards the duodenum. On the stomach side, 
the growth is not equal in all directions. There is a i)ronounced 
tendency for the induration to spreafl towards the curvatures. 
As a rule, both curvatures are affected almost equally. In an 
examination of 63 specimens Borrmann obtained the following 
results : 

In 32 cases both curvatures were equally affected. 

In 7 cases the lesser curvature was more extensively affected. 

In 19 cases the greater curvature was more extensively af- 
fected. 

In 3 cases only the lesser curvature was affected. 

In I case only the greater curvature was affected. 

In I case both curvatures were free, the body only being 
affected. 
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Lebert gives the following table to shew the relative fre- 
quency of affection of the various regions of the stomach ; 


Pylorus 54 per cent. 

Lesser curvature i6 “ “ 

Cardia 9 “ “ 

Anterior wall 3 “ 

Posterior wall 4 “ “ 

Both walls 4 “ “ 

Greater curvature 4 “ “ 

DitTuse 6 “ " 


Towards the duodenum the spreading is slower and in- 
variably less extensive. From Rokitansky to Cuneo all in- 
vestigators have emphasised the fact of the integrity of the duo- 
denum. Invasion of the duodenum, however, does occur to 
a slight extent, as shown by Carle and Fantino, and must be 
reckoned with when an ideal operation is planned. If sections 
ace made at the edge of a malignant neoplasm and the slides 
examined, the following condition will be found: The edge 
of induration corresponds to the limit of growth in the mucosa. 
In the submucosa the growth extends much further in a solid, 
unbroken mass; beyond the edge of this mass isolated nodular 
deposits of growth extend, liecoming smaller as their distance 
from the tumour increases. The subserous and the serous 
coats are im])licatcd approximately to the same extent as the 
mucosa. In removing any growth, the section of the stomach 
must, it necessarily follows, be made very wide of the in- 
durated edge. The growth in the stomach may contract adhe- 
sions to surrounding parts, more especially to the liver and 
to the abdominal wall. These adhesions are a matter of grave 
importance for two reasons: firstly, they are channels along 
which the spreading of the disease is apt to occur, and, secondly, 
they afford a considerable embarrassment to the surgeon during 
removal of the growth. Haberkant, in his statistics, assesses 
the mortality of partial gastrectomy when adhesions were present 
at 73 per cent. ; when no adhesions were found, at 20 per cent. 
Adhesions may occur between the growth and the transverse 
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colon. In an otherwise favourable case this need not hamper 
the surgeon. I have successfully removed the greater part of the 
transverse colon with the stomach, and the patient is still alive 
and free from recurrence nearly -two years after the operation. 

Adhesion to the pancreas is a most serious matter. It 
renders the operation diflicult and increases the danger enor- 
mously. ^likulicz has stated that his mortality in cases of gas- 
trectomy in which the growth was adherent to the pancreas is 
70 per cent, as compared with 20 per cent, in other cases. 

More important, however, than the extent of the obvious in- 



Fig. Si. — T he lymphatic areas of the stomach: a. The area from which 
the lymphatic vessels drain into the coronary glands; b, the area from which 
the vessels drain into the glands along the greater curvature; c, the “isolated” 
area. 

vasion in cases of cancer of the stomach is the question of the 
extent of the infection of the lymph-vessels and glands; for it 
will often be found that when a section of the stomach, some 
distance from the palpable disease, is made, the lymph-vessels in 
the parts that remain may be found to be widely affected when 
examined microscopically. The results, so far as the surgical 
treatment is concerned, may, therefore, readily be surmised; 
local recurrence will be confidently anticipated. It is, as a fact, 
from local recurrence that the majority of patients die. 
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Lymphatics of the Stomach. — The lymphatic glands of the 
stomach are situated chiefly along the vessels. 

1. Coronary Group . — This chain is placed along the lesser 
curvature of the stomach, in close approximation to the coronary 
artery. The number of the glands is very variable. They are 
continued upwards along the coronary artery as far as its 
origin from the coeliac axis, and there become continuous with 
the glands along the upper border of the pancreas. One or two 
small glands lie over the termination of the oesophagus. 

2. The hepatic group is placed along the hepatic artery and 
reaches up to the liver ; some of its members lie along the pyloric 
artery. 

3. The glands of the greater curvature lie along the right gastro- 
epiploic artery. At the pylorus they are numerous and close 
together, and pass behind the stomach to the head of the pan- 
creas, and upwards towards the hepatic group. The glands do 
not extend along the whole length of the greater curvature, but 
are limited, approximately, to the pyloric third. The lym- 
phatics of the left gastro-epiploic artery transmit their vessels to 
the hilum of the spleen. 

The lymphatic vessels draining into these glands pass very 
obliquely in the walls of the stomach. 

We may, therefore, describe three chief lymphatic areas of 
the stomach: 

(а) An area along the lesser curvature from which the lym- 
phatic vessels pass upwards and to the left into the coronary 
glands. This area occupies approximately two-thirds of the 
breadth of the stomach. 

(б) An area along the greater curvature from which the lym- 
phatic vessels pass downwards and to the right into the glands of 
the greater curvature. This area occupies the remaining one- 
third of the breadth of the stomach. 

(c) An area, comprising the greater tuberosity of the stomach, 
extending up to the oesophagus, and on the greater cur\'^ature as 
far as the limit of the supply- of the left gastro-epiploic artery. 
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If these statements are correct, it would naturally be expected 
that in cases of malignant disease beginning in the pyloric half of 
the stomach the growth would extend in the direction of the 
curvatures, and that the glands along the curvatures would be 
affected, whereas the greater tuberosity of the stomach and the 
glands which drain it would escape. An examination of a large 
number of specimens bears out this supposition. Indeed, the 
third lymphatic area (c) of the stomach may be looked upon as 
an area apart; therefore, an area whose lymphatic vessels and 
glands remain healthy even when disease is advanced elsewhere. 
For this reason I suggested for it the term “isolated area.” 

The following points then have been demonstrated: 

1. Malignant disease of the stomach commences most often 
near the pylorus, just below the lesser curvature. 

2. From its point of origin it spreads most widely in the 
submucosa, and chiefly towards the cardiac end of the stomach. 

3. On the duodenal side it spreads tardily and never exten- 
sively. 

4. The drift of the growth is towards the curvatures— chiefly 
the greater curvature. 

5. The lymphatics draining the affected area pass to glands 
situated along the coronary and pyloric arteries above, and the 
right gastro-epiploic and the gastroduodenal arteries below. 

6. The lymphatic vessels which run in the wall of the stomach 
upwards to the left and along the lesser curvature, and the 
glands into which they drain, are infected at an early stage of the 
disease. 

7. The invasion of the lymphatic vessels and glands extends 
far beyond the edge of the growth along the lesser curvature: 
whereas, owing to the different direction in the current within the 
lymphatic vessels along the greater curvature, the lymph-vessels 
here are not widely invaded. 

8. The greater tuberosity of the stomach is practically never 
involved by the spread of growth from the pyloric end. The 
difference, therefore, between the lesser and the greater curva- 
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tures, as far as the conditions in malignant disease are concerned, 
is this : that on the side of the lesser curvature the growth itself 
is often not so extensive as on the side of the greater curvature, 
but the lymphatic invasion and the glandular enlargement, 
owing to the dilTerent disjjosition of the vessels and glands, are 
far more extensive on the lesser curvature than on the greater. 

In order to ensure complete removal of the primary growth, 
of the possibly infiltrated lymphatic vessels, and of the glands 
into which those vessels drain, it will, therefore, be necessary to 



Fi)^. 82. — Diagram to shew the mode of spreading of a pyloric cancer, the 
lymphatic invasion, and the line of division of the stomach in partial gastrec- 
tornj^ Note especially that the whole of the lesser curvature is removed. The 
arrows indicate the direction of the lymphatic currents. 


remove the stomach as far up on the lesser curvature as the point 
of abutment of the coronary artery, and on the greater curvature 
as far as the termination of the right gastro-epiploic artery, and 
to remove the first portion of the duodenum. 

This must be done unwaveringly in all advanced cases, 
especially in those cases where the greater curvature is largely 
involved. In early cases of growth affecting the pylorus a less 
extensive removal can safely be adopted. .;V reference to the 
diagram will shew that the .-vessels which drain into the glands 
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along the greatei' curvature run from left to right. In an early 
case they are ne\’er extensively affected. 

Cunco’s researches shewed that almost two-thirds of the 
greater curvature of the stomach remained long unaffected in 
carcinoma of the pylorus. Hartmann, ajjpreciating the enor- 
mous im|X)rtance of this observation, at once pointed out that 
in the greater number of cases demanding operation a large 
portion of the greater curvature of the stomach could, therefore, 
safely be left. The ease and simplicity of an operation are 
thereby greatly enhanced, and, as might be expected, the mor- 
tality is reduced by something like 50 per cent. 

The usual operation, therefore, will include removal of the 
growth, of the whole of the lesser curvature, including the 
glands in the gastrohepatic omentum, of about one-third or per- 
haps one-half of the greater curvature w'ith the glands- whicli lie 
along it, and of the first inch of the duodenum. The point 
on the greater curvature selected for the division of the stom- 
ach must be well away from the margin of the disease. 

The following are the details of the operation of partial gas- 
trectomy for carcinoma of the pyloric portion of the stomach: 

The abdomen is opened through a central incision about two 
inches in length. Through this small ojiening tw'o fingers are 
passed into the abdomen and the conditions of the growdh are 
accurately determined. If the growth is movable, not in- 
timately adherent to the li\-er or pancreas, and if no secondary 
growths are present, resection is at once decided upon, and the 
incision is rapidly enlarged to six or seven inches. If, on the 
contrary, the conditions are deemed inoperable, the abdomen 
is closed at once. It is well to have a long opening, for other- 
wise the hands may be cramped during the manipulations which 
are to follow. I have not found it necessary to make an ad- 
ditional transverse incision, as is done by Professor Hartmann. 

The stomach and duodenum being freely exposed, a large 
number of flat swabs waning out of hot sterile salt solution are 
placed in the abdomen, so as to shut off the operation area from 
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the rest of the peritoneal cavity. Two layers of swabs are used, 
as in all abdominal operations. The outer layer, which is first 
introduced, consists of the largest-sized swabs. To place them 
properly in position it is necessary to raise up the abdominal 
wall and to drag the stomach gently away from the part into 
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The first stcj) in the operation is the ligation of the coronary 
artery'. This vessel is secured as it a])proaches the lesser curva- 
ture of the stomach at its highest accessible point. In order 



Fig. 84. — Partial gastrectomy. The vc.ssels ligated; the gastrohepatic omen- 
tum tied ofT; the clamy^s applied to the duodenum. 


so to ligature it, the stomach is pulled well downwards until the 
upper part of the gastrohepatic omentum is made taut and the 
liver is forcibly elevated by the hand of an assistant. The 
vessel can then be seen or felt. It is surrounded by a catgut 



85. — Partial gastrectomy. The duodenum divided between two clamps. 
The distal end closed by a continuous suture over a purse-string suture. 


it. The needle is passed with a double thread, the two portions 
of which arc pulled ajmrt and ligatured at least one-half inch 
from each other; the vessel is cut between them. The incision 
thus made in the gastrohepatic omentum is continued just on to 
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the lesser curvature of the stomach at the jioint where the 
section of the viscus is aftcrwanls to be made. The upper cut 
end of the vessel retracts a little towards the cesophagus. In 
placing the ligature on the artcr>’ it is desirable to make sure that 



Fig. 86. — Partial gastrecloniy. The duodenal ojjening almost closed; closure 
of the incisioti in the stomach. 


it lies below the point of (trigin of those branches of the main 
trunk which are given oil to the lower subdiaphragmatic portion 
of the oesophagus. 

The gastric artery being safely ligatured, the gastrohepatic 
omentum is divided as close to the liver as possible, along a line 
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which extends from the small incision already made by the 
division of the artery to the duodenum. In many cases the 
gastrohepatic omentum is extremely thin and it tears through 
readily, even unexpectedly. If it is thicker it is ligatured off 



Fifj. 87. —Partial gust a’cloniy. The operation completed. The position of the 
j)()stt'rior "ast ro-cntcrostomy o])cning is shewn. 


in two or three t)undlcs ; a large curved intestinal needle armed 
with catgut being passed to secure a portion, which is at once 
ligatured and divided. When these bundles have been secured 
the upper part of the pylorus will be reached, and it is here 
that the superior pyloric artery is ligatured. This vessel may 
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be taken alone, or the occasional common trunk for it and for 
the gastroduodenal may be secured. If the vessels come sepa- 
rately from the hepatic trunk, as is the rule, the superior pyloric 
alone is taken, the ligature of the gastroducwlenal being left till 
the duodenum is divided. 

When this vessel is secured by a catgut ligature, a couple of 
fingers of the left hand are jiassed behind the stomach in order 
to free any adhesions which may perhaps exist between it and 
the pancreas. In doing this the most delicate manipulation 
is desirable, for damage to the jiancreas may otherwise be in- 
flicted. Such injury, though not perhaps as serious as Mikulicz 
and others have asserted, is still a thing to be avoided. In 
stripping the stomach here, a few vessels may be seen in need of 
ligature. 

When the lesser curvature and posteror surface of the stom- 
ach are free, two or three hot moist swabs are packed above the 
lesser curvature into the lesser sac so that the posterior wiill of 
this sac is completely protected. 

The left index finger is now passed from above the pylorus 
behind the first portion of the duodenum and is made to project 
at its lower border. The finger is then pushed through the grciit 
omentum here, at a point about one inch beyond the pylorus. 
Along the track occupied by the left index finger two pairs of 
clamps are now pa.sscd upwanls side by side. The distal clam]) 
is rubber-covered; the proximal. a1)out one-half inch away 
from it, has naked blades. When both are securely j)]aced, the 
duodenum is divided between them. The proximal clamp is 
pressed home as tightly as possible, but in the subsequent manip- 
ulations it may ])ossibly be loosened. To prevent this, a couple 
of stitches arc pa.sscd above and below through all the coats of 
the duodenum and are tied over the clamp. This clamp is now 
wrappc<l round with hot moist gauze, so that contact with its 
cut mucous surface is impossible. 

The distal cut end of the duodenum may now be closed, or if it 
is thought that subsequent union of it to the posterior surface 



OPERATIVE TREATMENT OF CANCER OF STOMACH. 


271 


of the stomach will be possible, it may be left for the present 
securely wrapped in a hot moist gauze swab. It is my custom 
always to close it, as I prefer to make a sejiarate gastro-enteros- 
tomy between the remnant of the stomach and the jejunum. 
The closure of the duodenum may be effected by a double layer 
of sutures, one through-and-through, taking all the coats, the 
other a seromuscular suture ; or the cut end may be .surrounded 
by a purse-string suture and infolded, a supporting serous suture 
being then applied. 

The stomach which has been freed along the lesser curvature 
and at the duodenum cJin now be lifted well out of the abdomen, 
and the subsequent manipulations easily performed. The next 
.step is to secure, if this has not been already done, the gastro- 
duodenal artery. To do this the clamp on the duodenum is 
pulled forwards and to the left to raise up the pylorus from the 
pancreas behind. The vessel is then found in the pancreatico- 
duodenal recess. It is ligatured in two places and divided 
between. 

The division of the great omentum is then performed; and 
of all the steps in the operation this is pcrhajrs the one which 
calls for the greatest care, for it is at times difficult to avoid 
wounding the middle colic artcr^^ and damage to this vessel 
involves the risk of gangrene of the transverse colon. The 
omentum must be cut through below the gastro-epiploic vessels, 
for it is along these that the glands lie, and the glands must be 
removed with the stomach. The omentum is secured in sections 
either at once by ligature with catgut, or by a series of forceps, 
one i)laced beyond the other. ’ The parts grij^jicd in each for- 
ceps are then separately ligatured. It is neater, and perhaps 
quicker, to display each portion to be ligatured upon the left in- 
dex finger which lies behind the omentum in the lesser sac, to 
pass a cur\'ed needle around the part so made plain, and at 
once to tie and cut through the section. The nc.xt inch or so of 
the omentum is then displaj'^ed and similarly ligatured, and so 
on until that point on the greater eurvature is reaehed which 
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has previously been determined upon as the limit of the resection. 
This being done, the whole mass of the loosened growth with 
the pyloric portion of the stomach is then taken in the left 
hand and held well forwards, so that both surfaces of the stom- 
ach are seen, while a largo clamp (Kochcr’s special clamp, or 
my own stomach clamp) is applied from the lesser curvature 
just below the oesophagus to the greater curvature at the point 
which has been reached in the omental ligation. This clamp 
has its blades covered with rubber. It is closed sufficiently 
to ensure a firm grip upon the stomach. About half an inch 
beyond it a similar naked clamp is applied and pressed home 
as firmly as possible. Between these two clamps the stomach 
is now divided. At first the serous and muscular coats only are 
divided, back and front, and then subsequently the mucous coat. 
If the di\-ision of all coats is simultaneous the mucosa is apt to 
pout a little obtrusively. A difficulty is sometimes encountered 
at the lesser curvature at this point owing to its tendency to 
withdraw from the clamp. If it should ofTcr to do this, a couple 
of clips may be placed upon it. distal to the clamp, or what is 
better, the through-and-through suture is started at once at 
this end. 

The sutures which are now passed to close the stomach are 
two, — an inner, which is occluding and haemostatic, embraces 
all the coats ; an outer, which infolds the inner, is seromuscular 
only. The inner suture may be of No. 2 iodised catgut, or of 
Pagenstccher thread; the outer should be of thread. Both are 
passed with a curved needle. (Some oj)erators here as elsewhere 
prefer a straight needle, but the curved needle, when one is 
accustomed to it, is the speedier.) 

The inner suture commences at the lesser cur\'ature, where 
it is securely knotted, and continues uninterruptedly to the 
greater curvature. I prefer the ordinary continuous through- 
and-through suture, for bleeding almost certainly occurs from 
the cut surface of the stomach when the clamp is loosened, and 
if the mucosa is infolded by a Connell suture the blood escapes 
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into the stomach; whereas, by the suture I use, the mucosa 
is not infolded but only apposed, and bleeding from it is at once 
perceived and easily arrested. The clamp is now loosened from 
the stomach and any bleeding points separately secured by a 
through-and-through stitch. The next point is to make certain 
that the uy)per and lower parts of the cut stomach are well in- 
folded. This is not entirely easy, owing to the thickness and 
retraction of the stomach. I therefore, before beginning the 
outer continuous supporting stitch, usually pass a Halstcd suture 
at the extreme upper end, and sometimes also at the extreme 
lower end of the incision. When the edges at these parts are 
well rolled in, the continuous Dupuytren linen stitch is passed 
from the lesser to the greater curvature. The stomach when 
now insj)ected shows a suture line extending from within half 
an inch of the end of the oesophagus to the greater curvature; 
the line of section seems a direct continuation downwards from 
the right margin of the gullet. 

At this point in the oi)eration it only remains to complete the 
continuity of the alimentary canal by joining the stomach and 
the intestine together. This may be done in one of two methods : 

1. By Billroth’s second method; that is, by performing 

gastro-enteros tomy . 

2. By Kochcr’s method, which consists in uniting the cut end 

of the duodenum to the posterior wall of the stomach. 

I prefer and have always practised the former, though the 
latter method has its able and successful advocates. By “Bill- 
roth’s second method” a separate anastomosis is made between 
the stomach and the jejunum. This method is best carried out 
by performing gastro-entcrostomy in the manner described else- 
where. Posterior gastro-enterostorriy is better than the anterior, 
and the simple suture should always be used. 

If Kocher’s method is adopted, the duodenal cut end, which 
will not have been closed, is attached to the posterior surface 
of the stomach along a line distant about one inch from the cut 

18 
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edge. The apposition of the two is rendered much easier by 
the “mobilisation” of the duodenum, suggested by Kocher. 
When the gut is freed in this way, it can be brought across the 



Fig. 88. — Division of the .stomach on the cardiac side has been performed, 
and the portion of stomach to be removed has been turned over to the right 
side, to allow of the ligation of the gastroduodenal artery (Hartmann). 


middle line and attached to the stomach without tension. In 
order, however, to lessen this tension, sutures should be placed 
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in the great omentum at the lower border of the stomach and 
duodenum. Additional stitches around the anastomosis (which 
has been made in the usual manner by a double line of sutures) 
may be necessary. 

The whole operation area is now inspected, the soiled swabs 



Fig. 89. — Ligjitum of the cotonary artery (Hartmann). 

are removed and counted, and all the parts gently sponged. 
If the i)atient’s condition be jKKir a stomach tube may be 
passed, the end of Avhich goes through the gastro-enterostomy 
opening onwards into the jejunum. The patient’s head is then 
raised, and while the surgeon is stitching up the parietal wound, 
a couple of pints of peptonised milk with eggs, plasmon, sana- 
togen, or brandy, may be given with conspicuous advantage. 


2/6 ABDOMINAL OPERATIONS. 

If there is any shock after the operation, continuous saline 
infusions or continuous rectal injections, after the method of 
Murphy, may be given. 

This is the method generally to be adopted. It may be 
modified in certain particulars. 

In two recent cases I have jicrformed the gastro-enterostomy 
first, before proceeding to remove the growth. This has cer- 
tainly proved an advantage, for the manipulation of the stomach 
has been easier. The anastomosis is made in the usual manner, 
but, of course, care is taken to ensure that the opening is well on 
the proximal side of the line along which the division of the 
stomach has to be made. Before anything else is done, this line 
must be accurately determined. When the stomach clamp is 
applied, before the division of the stomach, it is necessary to 
see that it does not lie too close to the anastomosis. 

Hartmann divides the stomach before the duodenum. He 
begins by ligating the coronary artery and the gastrohepatic 
omentum. Two large clamps are then applied, and the stomach 
is divided between them. The distal segment is then turned well 
over to the right, and in the pyloropancreatic angle the gastro- 
duodenal is easily found and ligated. 

Throughout the operation the utmost nicety must be dis- 
played. Everything should be done as cleanly and swiftly as 
possible. If the steps above described are carefully followed, 
there will be very little bleeding. If any vessel is seen to 
bleed, it should be instantly secured, for no drop of blood 
should be needlessly lost. The most scrupulous care should be 
taken to see that no contamination by the mucosa of the 
stomach or duodenum is possible. All instruments which 
come in contact with either are at once discarded, swabs are 
changed, and, if need be, the gloves of the surgeon and his 
assistant. 

The operation should be performed in about an hour. There 
is little shock, as a rule, when no blood is lost and when care is 
taken to keep the patient warm and to prevent exposure of the 
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abdominal viscera. That surgeon will have the best results who 
pays the closest attention to every little detail. 

One point deserving of special reminder is the need for avoid- 
ing any damage to the pancreas. As Mikulicz has shewn, the 



Fig. 90. — Kochcr’s method of uniting the duodenum to the posterior surface 
of the stomach after partial gastrectomy. 


mortality in cases wiicre any manipulation of the pancreas is 
necessary is far greater than in the ordinary case. The sen- 
sitiveness of the pancreas to trauma is well emphasised by 
this great surgeon in a paper iJublished in the “Annals of Sur- 
gery,” July, 1903. 
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At the completion of the operation the whole area is gently 
mopped w’ith hot, moist swabs. No drainage is necessary. 

The following is a brief epitome of the steps of the operation : 

The abdomen is opened by a small incision in the middle 
line, through which an exploration is made. If resection is 
possible, the incision is rapidly enlarged until an easy view of all 
the parts can be obtained. Large swabs wrung out of hot sterile 
salt solution are packed around the o]^eration area to protect 
the general peritor.eal cavity from exposure or contamination. 
Over these large outer swabs smaller ones arc placed which 
can be changetl from time to' time. 

The coronary artery is found, exposed, and ligated in two 
places, and divided between them. The gastrohepatic omentum 
is ligated piecemeal as far away from the stomach as possible 
until the pylorus is reached. Here the pyloric and gastro- 
duodenal vessels are exposed with the help of a couple of fingers 
in the lesser sac. The great omentum is then ligated beyond the 
vessels and glands, in bundles, until the point of division of the 
stomach at the greater curvature, which has previously been 
determined, is reached. Two pairs of clamps are now api)lied to 
the duodenum, and the bowel is divided between them. The 
distal end of the duodenum is closed by a ligature, reinforced by 
a purse-string suture and a continuous suture. Two pairs of 
large clamps are applied to the stomach along a line which ex- 
tends from the beginning of the lesser curvature at the cardiac 
orifice to the point of division on the greater curvature. The 
stomach is divided between the clamps, and the growth, with the 
glands, is removed. The cut end of the stomach is closed by a 
double continuous suture, and any bleeding vessels are secured by 
an interrupted stitch. The stomach is united to the jejunum 
either at this stage of the operation or at the beginning of the 
operation. Scrupulous neatness is observed throughout. 

I have never practised the immediate union of the duodenum 
to the stomach either by the first method of Billroth or by the 
method of Kocher. Indeed, I have never conceived it possible 
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to do this in any of the cases upon which I have operated. The 
free removal of duodenum and stomach has made an end-to-end 
approximation quite impossible. A desire to perform such an 
anastomosis must lead to an inadequate removal of the diseased 
area. 


CANCER OF THE BODY OF THE STOMACH. 

The above operation needs some modification in cases of 
cancer of the body of the stomach. In these cases the lym- 
phatic involvement is more extensive than in those where the 
pyloric region alone is involved. 

It is, therefore, necessary to perform the operation which 
I described in detail before the Clinical Society of London in 
November, igoi. (See “Clin. Society's Trans.," or “Brit. Med. 
Journ.," vol. ii, 1901, p. 1470.) By this method all the stomach 
except the “isolated area" is removed. The operation is carried 
out in precisely the same manner as that which has already been 
described, with this exception, that the point on the greater curva- 
ture chosen for the line of division is much nearer to the cardiac 
end of the stomach — it is, approximately, opposite the lower 
end of the spleen. Even in advanced cases of carcinoma of 
the body of the stomach the “isolated area" remains unaf- 
fected, and may, therefore, safely escape removal. 

The operation is decidedly more difficult owing to this greater 
width of removal, for a part of the stomach only a little broader 
than two fingers alone remains: enough, that is to say, to form 
a sort of tube reaching from the oesophagus to the anastomosis 
which is made with the jejunum. The results of this operation 
are, however, satisfactory. 

In some cases of hour-glass stomach due to malignant growth 
in the body of the organ the growth may be widely excised and 
an end-to-end suture of the stomach be performed. 



CHAPTER XVI. 


THE CHOICE OF OPERATION IN CANCER OF THE STOHACH. 

In Pyloric Cancer. — Surgeons of some experience in opera- 
tions upon the stomach are div'itlcd in their opinions as to the 
better operation in cases of malignant disease of the pylorus. 
On the one hand are those who, believing that a diagnosis of 
malignant disease cannot be made while yet the disease is local, 
advocate a palliative operation, — gastro-enterostomy, - with 
the idea of giving rest to the diseased area, and thereby re- 
tarding growth, as in colotomy for malignant disease of the 
rectum. On the other hand arc those who, having been tempted 
to employ a radical operation in some fa\ ourablc case or series 
of cases, are so impressed with its advantages that they become 
apostles of a broader creed and advocate local extirpation. My 
opinion emi)hatically is that, in all cases, whenever possible, a 
radical operation should be attempted. Under present con- 
ditions of diagnosis the probability is that, when a patient is 
submitted to operation, gastro-enterostomy is, in general, a 
safer operation than pylorectomy. But although the comfort 
and sense of well-being of the patient may improve very de- 
cidedly for a time after the former operation, the tumour is 
still slowly enlarging in size, and will eventually cause death. 
How much of the general ill health, cachexia, and so forth are 
induced by absorption from the growth, by necrotic changes in 
its mass, by ulceration and hajmorrhage upon the surface, is 
quite unknown, but one may presume that such influences are 
not trivial. Krokicwicz and Pilliet believe, indeed, that cancer 
cachexia is the result of intoxication with the by-products of 
metabolism of the cancer-cells. A local extirpation, then, even 
if followed by a recurrence, will probably prolong life for a greater 
period and in greater comfort than a gastro-enterostomy. It 
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was doubtless an opinion similar to this which led Terrier to 
remark that “the best form of gastro-enterostomy was done 
after removal of the pylorus.” But increasing experience in 
the most competent hands tends to shew that in properly 
selected cases pylorectomy is not an operation of very grave 
risk, and is an operation of generous promise. 

Partial gastrectomy in the early days of its employment 
was an exceedingly serious operation, with an appalling death- 
rate. Latterly the mortality is seen to be a gradually, but per- 
sistently, diminishing one. 

In order to form some estimate as to the chances of life, of 
the condition of health, and of the relative values of different 
operations in jiatients afflicted with malignant disease of the 
stomach, it is desirable to enquire closely into the records of a 
number of cases, preferably in the practice of one surgeon, ob- 
served over a series of years. The fullest account of the sur- 
gical side of the question has lieen given by Kronlein, of Zurich, 
and by von Mikulicz, of Breslau. The questions that are in 
urgent need of settlement are the following : 

1. Will a palliative operation ujwn the stomach prolong life? 

2. Will it make the remnant of life more tolerable? Will it 
make the patient feel that the ordeal of operation is justified in 
the greater comfort of his later days ? 

3. Will a resection give a reasonable prospect of cure? 

4. Will a resection, if followed by recurrence, give increased 
length of days and better health? 

It is necessary, in fact, to know whether, in the stage in which 
we now meet with the cases, an operation is worth doing, and, if 
it is, whether it should be palliative, or whether an attempt should 
be made to eradicate the disease. 

In order to have some means of comparing the surgical cases 
with those not operated upon, it is necessary that exact details 
should be kept of all cases coming to the surgeon, whatever their 
destiny — to operation, to internal medication, or to absence of 
treatment — may chance to be. 
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Kronlcin tabulates the cases which came under his observa- 
tion from April i, 1881, to February, 1902. All the cases were 
recorded, without exception. There were 264, and the follow- 
ing table gives a brief sketch of their classification: 

A. NOT OPERATED UPON. 


1. Inoperable 53 

2 . Refusing operat ion 14 

Total 67 


B. OPERATED UPON. 


1. Exploratory laparotomies 

2 . Gast ro-enterostomies 

3. Gastrectomies 

Total 



Death rNDER 


OPEKATION. 

73 

7 — ■ 9-5 cent 

74 

iS— 24.3 “ “ 

50 

14— 2S.0 “ “ 

*97 

39-19.S “ “ 


Of the 264 patients, all but 13 were traced. Of these 13, the 
majority had not been treated by operation, and not one of them 
had been submitted to gastrectomy. 

The fate of these patients is shewn in the following table : 


Not traced 13 

Dead 229 

In consefjuence of operation 31^ 

Later, from intcrcurrent disease 2 

“ from suicide r 

“ from the primary carcinoma 166 

‘‘ from recurrence after gastrectomy 21 

Living 22 

Gastro-enteroslomies 9 

Gastrectomies 13 


Total 264 

Of the 264, it will be seen that 67 were not operated upon (25.3 
per cent.). In 53 of these an ojxjration was contra-indicated ; 
in 14 it was refused by the i)atients. 

Of the 264, 73 had exploratory laparotomy performed (27.6 
per cent.). After the surgeon had opened the abdomen and had 
beeome eonvinced of the impossibility of radical extirpation, 
the abdominal wound was closed. 

Of the 73 patients, 7 died within the first week after operation 
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(4 from exhaustion, 2 from pneumonia, and i from pulmonary 
embolism). 

In 74 patients gastro-enterostomy was performed. At first 
sight this number appears small, but Kronlein has laid it down 
as a rule of his practice that in cases of carcinoma of the stomach, 
where extirpation is impossible, the palliative operation of gastro- 
enterostomy shall not be performed unless there is evidence of 
stenosis. If this evidence fails, the operation becomes merely 
“exploratory.” The only exception that has been made is in 
those cases in which there has been marked stagnation of food 
without evidence of stenosis. Of the 74 gastro-enterostomies, 
18, or 24.3 per cent., died under the operation. 

Fifty patients were submitted to the operation of gastrectomy. 
Of these, 14 died in direct consequence of the operation. Of the 
total 264 cases, therefore, only 18.9 per cent, underwent the radi- 
cal operation. One of the 50 was the well-known ease of total 
extirpation of the stomach performed by Schlatter. 

The subjoined table shews the percentage in which each form 
of operation was attempted : 

264 CASES. 

No oporalion in 25.3 per cent. 

Operation in 74.7 “ “ 

Exploratory 27.6 

Gastro-cnlcrostoiny 2S.0 

Gastrectomy 1S.9 

OPERATION MORTALITY 

Exploratory laj)arotomy 

Gastro-enterostomy 

Gastrectomy 

In order to obtain a comparison between the life-chances of 
those patients who survive operation and those who are not 
operated upon, it is necessary to cancel the following: 


Patients who withdrew after examination 13 

“ “ did not .survive operation 39 

“ “ died of intercurrent disease 2 

“ “ committed suicide i 

Total 55 


9.5 per cent. 
24-3 “ “ 

2cS.O “ “ 
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Deducting these 55 from the total of 264 we have 209 patients, 
who may be classified thus : 

A. NOT OPERATED UPON. 


1. Inoperable 51 

2 . Declining operat ion 12 63 

B. OPERATED UPON. 

1. Exploratory laparotomy 58 

2 . Gastro-enterostomy 54 

3. Gastrectomy 34 146 

Total 209 


The rcfiort as to these 209 cases at the beginning of March, 
1902, when these enquiries w^re concluded, was as follows: 


Died from carcinoma of the stomach 187 

Living 22 


There died : 

A. OP THOSE NOT OPERATED ON. 


1. Inoperable cases 51 

2. Declining operation 12 63 

B, OF THOSE OPERATED ON. 

1. All the exploratory laparotomies 58 

2. Of the gastro-entcrostomics 45 

3. Of the gastrectomies 21 124 

Of those operated on and not operated on 187 

There are still living : 

1. Of gastro-enterostornies 9 

2 . Of gastrectomies 13 22 

Total 209 


The duration of disease in patients suffering from carcinoma 
of the stomach was also reckoned. It was found that, on the 
average, the time from the first onset of symptoms up to the day 
of the patient’s admission to the hospital, or up to the day of 
operation, was from eight to nine months. Means were also 
taken to discover the number of days from the patient’s ad- 
mission or from the date of operation to the patient’s death. 
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The duration of time from entrance into hospital (time of 
operation) to date of death: 

A. In the non-operatcd cases 102 days. 

B. In the operated cases: 

1. Exploratory laparotomies 114 “ 

2. Gastro-cntcrostomics 193 “ 

3. Gastrectomies 520 “ 

If in these groups we sum up the values found for both periods of 
duration of the disease, we gather the following to be the average 
time for the whole duration of the carcinoma from the onset of 
the first symptoms until time of death : 


A. In the non-oijcratcd, 9 months and 102 days — about 12 J 

months. 

B. In the operated cases: 

1. Exploratory laparotomies, 9 months and 114 days, or 13 

months. 

2. Gastro-enterostomies, 9 months and 193 days, or i5i 

months, 

3. Gastrectomies, 9 months and 520 days, or 26J months. 

Kronlein, from this experience, draws the following con- 
clusions : 

1. That carcinoma of the stomach without operation has a 
fatal termination in about a year. 

2. That gastro-enterostomy prolongs the life of the patients 
suffering from this disease for about three months, on the average. 

3. That gastrectomy, so far as it is followed by recurrence, 
prolongs life on an average about fourteen months. 

At the time this report was published there were 22 patients 
still living after operation. Of these, 9, were cases of gastro- 
enterostomy and 13 of gastrectomy. The former will, of course, 
prove fatal within a few months. So far as the latter are con- 
cerned, their length of life since operation is shewn in the follow- 
ing table : 

I case is in the eighth year since gastrectomy. 

1 case “ “ fourth “ 

2 cases are “ third 

3 “ “ “ second “ 

6 “ “ “ first “ “ “ 
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Von Mikulicz, in 1901, published the results of his experience 
fnjm April, 1891, to March, 1901. During this period 458 cases 
of cancer of the stomach had been under observation in the clinic 
at Breslau. This number includes 46 cases of cancer of the 
cardia. The diagnosis was confirmed either at the operation, 
or by observation of the progress of the disease, or by examina- 
tion after death. In several cases of cancer of the cardia the 
diagnosis was confirmed by oesophagoscopy or by the removal and 
examination of a small portion of the growth. In 128 cases no 
operation was performed, chiefly because radical removal was no 
longer p(5ssible, and because there was no indication for any pal- 
liative procedure, such as gastro-entcrostomy. In exceptional 
cases the operative interference was declined by the patient. 
The total duration of life from the commencement of the disease 
(as inferred from the symptoms in 67 cases in which it was possible 
to ascertain the facts) varied from a few months to 38 months — 
an average of iit months. 

In 320 cases recourse was had to operation as follows: 


1 . Simple exj)l()ratory incision 

2. Gastrostomy (in cancer of cardia) 27 

3. Jejunostomy 12 

4. Gastro-cntcrostomy 143 

5. Resection of stomach 100 

6. Extirpation of stomach 3 


Exploratory Incision. — Four deaths follow'cd this operation, 
giving a mortality of 9 jicr cent. The average duration of life 
after operation was 4^*,^ months, and from the beginning of the 
disease, 14/,, months. If the cases submitted to exploratory 
laparotomy be added to those in which no operation was per- 
formed, we get an average duration of life of a little over 13 
months from the beginning of the disease, a figure which is 
adopted by the author as a basis for judging of the results of the 
operative treatment of gastric cancer. 

Gastro-enterostomy. — There were 48 deaths in 143 cases — a 
mortality of 331’^ per cent. Although during the last three years 
the mortality has been reduced to 26,^ per cent., it is still very 
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high in projx>rtion to the same operation in non-cancerous con- 
ditions. The average duration of life after operation was 6y\ 
months, and from the beginning of the disease, 14 months; 
but if the operation deaths are included, this is reduced to 
months, slightly shorter than the duration of life when no opera- 
tion is performed. 

Resection of the Stomach. — There were 37 deaths in 100 
cases. In the last three years the death-rate has been reduced to 
25 per cent. ; that is to say, a mortality slightly lower than that 
of gastro-enterostomy. The results, as observed in 58 patients 
who survived the operation, and wliose subsequent history is 
known, are as follows ; 20 are still alive between 6 months and 8 J 
years : 

Longer than i year, 17 are alive. 

“ “ 2 years, 10 “ 

“ “ 3§ years, 4 

These last four may be regarded as radically cured. The author 
regards these results as quite as good as tli(;se after operations 
for cancer of the tongue or rectum. 

It will thus be seen that there is no great divergence in the 
results taken from the two clinics, allowing for the fact that the 
number of cases in the one is almost double that in the other, 
while the period covered by the obscrv’ations is only one-half. 
Kronlein records 264 cases extending over 21 years; von Mikulicz, 
458 in 10 years. The results may be compared in this way: 

Kronlein. Mikulicz. 

Months. Months. 

The non-operated cases lived, from the begin- 


ning of the disease 12 J iii 

The cases treated by exjiloralory laparotomy. . 13 i4fV 

The cases treated by gastro-enterostomy 15^ 14 

The cases treated by gastrectomy 26 J 24 J 


A careful study of the wealth of experience laid bare in these 
records will enable us more clearly to formulate our ideas as to the 
principles that should guide us in dealing with this most serious 
disease. In the first place, it must be admitted that oiu* means 
of obtaining cases sufficiently early are almost as meagre as it is 
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possible for them to be. Until more accurate methods of diag- 
nosis are established, it is absolutely imperative that recourse 
should be had earlier and more often to the exploratory laparot- 
omy. At present that operation is limited to the examination 
of patients when the diagnosis has been made, and when the only 
question to be settled is whether or not the growth is removable. 
But in order to better our results we must explore, not to confirm, 
but to make, a diagnosis. 

When the diagnosis has been made and the patient is sub- 
mitted to operation, it is difficult to decide upon the exact sur- 
gical procedure which it is wisest to adopt. Von Mikulicz, 
Kronlein, and not a few other surgeons have spoken strongly 
upon the question of gastro-enterostomy, saying that this method 
should be adopted only in cases where stenosis, cither at or near 
the pylorus, is caused, or in cases where stasis of food is marked. 
There can be no doubt that in such cases gastro-enterostomy is 
productive of the most remarkable benefit to the health and well- 
being of the patient. The weight increases, the apjxjtite and the 
power of gratifying it return, and vomiting, often the most dis- 
tressing and unceasing symptom, stops at once. But there can 
also be no doubt that in some instances, when the growth docs 
not actually obstruct, by its bulk, the onward passage of food, a 
decided benefit results from the operation. The stomach is 
better and more quickly drained, and, as a rule, food can be 
taken more frequently and with greater comfort. In the ma- 
jority of these cases, however, little or no benefit results from 
gastro-enterostomy. The position, therefore, may be thus 
briefly stated: If, after exploration, a growth is found to be ob- 
structing the pylorus or to be narrowing the stomach and caus- 
ing an hour-glass condition, or if stasis of food has been a marked 
symptom, then gastro-enterostomy AAnll give very decided relief. 
If, on the other hand, the growth be confined to one or other 
of the curvatures, and if neither stenosis nor stasis be present, 
gastro-enterostomy will give little or no relief: it will not pro- 
long life nor give a greater degree of comfort. 
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The operation of gastrectomy in the hands of von Mikulicz 
and of Carle and Fantino has given a lower mortality than gastro- 
enterostomy. Its cid vantages as compared with gastro-enter- 
ostomy are that it gives a greater prolongation of life — ten or 
eleven months longer — and that it affords a greater degree of 
comfort to the patient. Though recurrence may fcdlow, yet in 
the majority of cases the patient is relieved greatly by the re- 
moval of a foul, ulcerating growth, from the surface of which an 
offensive and septic discharge is constantly occurring, and from 
which hicmorrhages, more or less copious, are often likely to 
take i)lace. If, after removal of a malignant growth of the 
stomach, the surgeon will ojien the viscus and inspect the sur- 
face of the tumcnir, he will realise, when he secs the foul, ulcerous 
mass, that its removal cannot but be of vast benefit to the pa- 
tient. It is true that in the great majority of cases the growth 
will recur either locally or generally; but the question may 
arise as to whether gastrectomy should not be performed de- 
liberately as a palliative operation in cases where an early 
sccondar\' deposit can be seen in the liver, or inaccessible or 
irrcmovalde glands be found in the pancreas or along the aorta 
and vena cava. If we take into account the following ad- 
vantages of gastrectomy as compared with gastro-enterostomy — 
that in the most competent hands its mortality is not greater, 
but is o\’en less, than the mortality of gastro-enterostomy; 
that a prolongation of life for ten months longer than the period 
given by gastro-enterostomy is the rule; that the comfort, the 
general health, appetite, and well-being of the patient are all 
emj)hatically better; and, finally, that the patient has always a 
chance, even though it is of the slenderest, of a complete re- 
covery from his disease — if we take all these into our considera- 
tion, there can be no doubt that the oi)cration of choice will 
always be gastrectomy. Gastrectomy will be done always 
when a radical operation is attempted : it will probably be done 
often when nothing more than a palliative operation is intended. 

If, after the abdomen has.been ojiened, it is found impossible 
19 
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or imprudent to attempt either gastro-enterostomy or gastrec- 
tomy, some relief may be obtained by performing duodenos- 
tomy or jejunostomy. The scope of these procedures is very 
strictly limited; but in rare instances, when the prolongation 
of life for even two or three weeks is of the greatest importance, 
then either of these operations can be done with propriety. The 
operations are simple, speedily done, and cause little or no shock, 
and they can, if need be, be readily performed with cocaine 
anaesthesia. 

In Mural Cancer. — In these cases obstruction may be absent. 
Diagnosis is, therefore, not so early, so that when the abdomen 
is opened a large area of stomach may already be affected. 
Even if no narrowing is produced, a gastro-enterostomy, by 
determining rest, will assuage pain and lessen the rate of growth. 
A complete local removal, however, is the ideal for whose at- 
tainment we should strive. 

The extent of such remo^'al will \'ary from the minimum of 
an hour-glass stomach to the maximum of a general infiltration 
of both walls. The surgeon will be guided in a decision by the 
extent of such growth and by his personal capacity and pref- 
erence. It is, I think, possibly open to question whether a 
complete gastrectomy is a scientific operation or a brilliant ex- 
ploit in surgical gymnastics. The records of the cases so far 
performed are certainly far better than could have been an- 
ticipated. 

In all cases of local excision, whether in the body of the stom- 
ach or at the pylorus, a wide healthy area surrounding the 
growth should be removed. Experience goes forcibly to shew 
that it is from local recurrence that patients die, even when the 
incisions have been made, as it would seem, wide of the disease. 
The direction of the spread of the growth should be carefully 
noticed. If the growth is spreading circularly in the line of the 
vessels, it shews little tendency to recur after removal; if it is 
spreading transversely along the curvatures, there is said to be 
a strong tendency to recurrence (Mayo). The importance of 
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Cun6o’s observations, already referred to, may be again em- 
phasised. 

In Growth at the Cardiac End. — Only palliative operations are 
possible when the growth involves the cardiac orifice and the 
adjacent portion of the stomach. I.A;vy has, indeed, planned an 
operation — and practised it upon the cadaver — for the purpose 
of removing such a growth (“ Langenbeck’s Archiv',” 1898), but, 
so far as we know, a procedure of this kind has only once been 
attempted during life. This was by Mikulicz, who removed a 
primary carcinoma of the cardia and a portion of the oesophagus 
between 3 and 4 cm. in length. The operation was exceedingly 
difficult on account of spreading of the growth towards the pan- 
creas and implication of the retroixjritoneal lymphatic glands. 
The patient died of peritonitis. Mikulicz expresses the hope that 
not only carcinoma of the cardia, but even of the lower end of the 
oesophagus, may soon prove to be within the safe reach of a capa- 
ble surgeon. 

Krchl has shewn that in dogs the two pneumogastrics may be 
completely destroyed at the lower end of the cBsophagus without 
interfering in any degree with the processes of digestion. 

In all cases gastrostomy should be performed at the earliest 
moment after the diagnosis is assured. 

ANALYSIS AND RECORD OF CASES OF CARCINOMA OF THE STOMACH 
TREATED BY THE AUTHOR. 

The following is a record of my experience in the surgciy'^ of 

carcinoma of the stomach: 

Since my first case on August 23, 1897, up to July i, 1905, 
I have operated upon 59 cases of cancer of the stomach. The 
operations practised have been as follows: 


Gaslro-cnlcr ostomy . 35 ca.ses, 5 deaths 

Anterior (all with Murphy’s button) 7 cases, 2 deaths 

Posterior (all with suture) 28 cases, 3 deaths 

Gastnxiomy 10 cases, 3 deaths 

Complete i case, r death 

Partial 7 cases, i death 


Partial, with resection of transverse colon, 2 cases, i death 
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Gastrostomy, for carcinoma at cardiac end of the 


stomach 5 eases, o death 

Jciiinostomy 3 cases, o death 

Exploratory laparotomy (operation not neces- 
sary or not possible) 0 cases, i death 


During the same iieriod 1 have seen 1 1 jiatients sufTcring from 
cancer of the stomach in so advanced a stage that I have advised 
against operation. One of these patients was operated upon 
elsewhere, and died six h<^urs after gastro-entcrostomy had been 
performed; of the remaining lo, g lived for pcricxls varying from 
three weeks to fourteen weeks; in i no further histor>" was 
obtained. 

I propose to discuss the cases in the order already given. 

Gastro-enterostomy. In the earlier cases 1 used the .MuiiJhy 
button, and performed the anterior ojieration. There were 
7 cases and 2 deaths, i from shock and exhaustion in a very' 
enfeebled and wasted ])atient, i from continued vomiting and 
exhaustion. 

In the later cases I have iierformed the jxxsterior operation 
by' simple suture in the manner I have already' described in 
detail. There were 28 ca.ses with 3 deaths, i from pneumonia, 
I from shock or exhaustion, and 1 from septic peritonitis. 

The value of the operation of gastro-enterostomy' in malig- 
nant disease of the stomach has been variously' estimateil by' 
surgeons. Recently' a well-known London surgeon jrronounced 
unhesitatingly against it in all cases; other surgeons are ac- 
cu.stf)med to practise it in all cases in which irrcmo\ able malig- 
nant disease is encountered. It has seemed to me that the indi- 
cation for the operation is perfectly clear ; it should be ])erformed 
when obstruction to the food is caused for is likely to be cau.scd 
in its increase) by' an irrcmo\'ablc growth at the pylorus, 
or in the l)ody of the stomach near the ])y'l(jru.s. If no obstruc- 
tion is caused, gastro-enten^stomy is not inflicated, and will 
nfjt gi\'e, if j)erformcd, a degree of relief commensurate with the 
risks of the operation, though some tcmi)orary improvement 
may be nrjticed. If there is obstruction due to a growth which 
can be remov'cd, gastro-entcrostomy alone should not Ijc per- 
formed unless the condition of the patient is such that the more 
serious ojjeration of partial gastrectomy is not permissible. In 
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such circumstances gastro-enterostomy may be performed, 
and two or three weeks later, when the patient’s condition may 
be much improved, the removal of the growth can be safely under- 
taken. .'V growth is considered irremovable when it is adher- 
ent over a large area to the pancreas (the result of injury to 
which is most serious), or when extensive adhesions, the jiresence 
of many enlarged fi.xed glands, or secondary deposits in the liver 
or parietal peritoneum, or elsewhere, make its complete eradica- 
tion quite impossible. The extent of the growth in the stomach 
only and the enlargement of the glands along the curvature 
are negligible factors so far as the question of removal is con- 
cerned, for l)oth are conditions surmountable by the operation 
which I now adopt. 

A tumour growing on the lesser curvature well away from 
the ])ylorus may by its increase in size cause obstruction to the 
food. Gastro-enterostomy in such cases gives some measure 
of relief, though by no means as much as when the obstruction 
is due to an invasion of the pylorus. 

'I'hc contrary' to the rule mentioned is also in need of em- 
phasis. It is that if obstruction is not caused, or is not likely 
to be caused, by the growth in its c.xtcnsion, the operation of 
gastro-enterostomy should not be performed; for the absence 
of obstruction implies that there is a free passage through the 
stomach to the duodenum. The making of a new opening is 
therefore clearly not ncccssar\'. 

Duration of Life after Gastro-enterostomy. -I have not 
been able to trace the final stages in the history of all my cases. 
Of the 30 patients who survived operation, 20 have been traced 
to the time of their death ; 6 are alive and well ; of 4 nothing is 
known. The earliest death amongst these occurred in the four- 
teenth week after operation ; the latest two years and four months 
after operation. The length’ of life in the series is as follows: 
Fourteen weeks, fifteen weeks, eighteen weeks, five months, 
five and a half months, six months, i between six and seven 
months, 2 between seven and eight months, 2 between eight 
and nine months, 3 between nine and twelve months, 2 between 
twelve and eighteen months, 2 between eighteen months and 
two years, 2 over two years. The patient who survived longest 
was a woman upon whom I operated on June 13, 1902, with 
Dr. Norman Porritt, of liwklersfield. Writing to me on October 
27, 1904, Dr. Porritt said: 
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“You found pyloric enlargement and enlarged glands, and 
at the operation expressed the opinion that the case was one of 
malignant disease. The immeiliate recovery from the opera- 
tion was veiy" satisfactor}’’, but convalescence was slow, and 
oedema of the legs coming on seemed to confirm the correct- 
ness of your ojiinion as to the nature of the case. But the 
patient went to Blackixiol, and came back a different woman, 
and has been in first-class health until about five or six months 
ago. The leg oedema quite disajqieared. About five or six 
months since she began to lose flesh and condition, a tumour 
appeared in the middle of the lower part of the epigastrium, 
and the patient went downhill, and died from malignant disease 
of the stomach two days ago. ’’ 

Of the 6 patients who are still alive, i was operated upon 
thirteen months ago. and 5 within the last twelve months. 

A question in reference to these patients that has to re- 
ceive an answer is this : Is it worth the patient’s while to have the 
operation done? I should answer, without hesitation. Yes. 
For in all such cases death is imminent and the remnant of life 
would be intolerable from constant vomiting, gastric intolerance, 
and the complete inability to take or enjoy food in satisfying 
quantities. By the operation of gastro-enterostomy life is un- 
doubtedly prolonged, and, what is of far greater consequence, 
the last weeks or months of life are rendered tolcraljle. J'\)od 
can be taken in fair and sufficient quantity and can be enjoyed ; 
there is no stasis of food and there is no vomiting. J^cath 
occurs from gradual exhaustion, and ascites with or without 
jaundice may be a feature of the terminal condition. 

Gastrectomy.— In the 9 cases in which partial gastrectomy 
was done, the growth was either “ pyloric ’’ or “prepyloric ’’ in all. 
The tumour was largest at or near the iiylorus, and thence 
had spread to the cur\’aturcs — to the lesser curvature in 7, to 
the greater curvature in 2. In the 7 former the lesser curvature 
was palpably affected in a considerable i)art of its extent, and 
the coronary glands were also enlarged; in the 2 latter the 
growth had spread very much more extensively along the greater 
curvatures, and had puckered up the transverse mesocolon and 
invaded the transverse colon, or caused its stenosis by kinking. 
In all the cases partial gastrectomy was performed — in the first 
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2 by the method 1 described before the Clinical Society of Lon- 
don in November, 1901; in the remaining 7 by the modification 
of it described above. Of the 9 cases, 2 died within a week 
of the operation, i in a few hours, i in three and a half days. 
Of the remaining 7, i has lived four and a half years and is quite 
well and free from recurrence; i died in eleven months with 
ascites, i in fourteen months with secondary growths in the liver 
and jaundice and ascites, and 4 are still alive, the operation 
having been performed at dates distant between two and a half 
years and five months. 

In one jiatient complete gastrectomy was X’erformed with 
a fatal result. I have elsewhere described this case in detail, 
and need not do more now than express my opinion that the 
operation is one which has a legitimate place in surgery, and is 
not merely a brilliant jiiece of surgical gymnastics. There is 
no doubt whatever about the fact that the whole of the stomach 
may be in\-olved by a growth which has given rise to no secondary 
deposits; a growth which can, therefore, be entirely removed. 
In my pajier in the “British Medical Journal” (1903, vol. ii, p. 
1458) all the recorded cases are collected. 

Gastrostomy. — In all cases the growth was at or near the 
cardiac orifice of the stomach and was causing stenosis. It 
is possible that in 3 of these, at least, the growth was primarily 
oesophageal, the cardia being affected by extension downwards 
of the disease. The operation was performed by Senn’s method 
in 4, by Frank’s method in i. The patients lived five months, 
five and a half months, seven months, eight months, and seven- 
teen months ofter operation. 

Jejunostomy. — The jiatients lived four and a half weeks, eight 
weeks, and eleven weeks after operation. In all these cases the 
stomach was so involved that gastro-enterostomy was impossible, 
and the presence of secondary nodules in the liver or in the peri- 
toneum put away any thought of excision. 

The jirolongation of life for eleven weeks in one case was a 
matter of considerable moment, the man being able to settle 
some affairs of the highest importance with his son, who at 
the time of the operation was in South Africa. But for the opera- 
tion the patient could hardly have lived a fortnight. 

Exploratory Laparotomy. — The ojiinion is, I fear, too often 
expressed that an exploratory operation in suspected cancer of 
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the stomach “to confirm the diagnosis” is almost entirely 
devoid of risk. This is far from being the case. In order to 
determine with accuracy the extent of the growth, and to know 
with certainty the possibility or otherwise of its removal, an 
incision three inches or four inches in length is necessary, and the 
hand must be passed within the abdomen. J’eojilc who have 
obvious cancer of the stomach are often enfeebled, advanced 
in years, and possessed of but little reserve of strength. An 
exploratory operation is therefore in itself a matter of some 
gravity, and must not be heedlessly performed. 

The incision which admits one finger only is enough for 
the very late or for the ver>' early cases, but there are many cases 
lying between these extremes where a close scrutiny of the parts 
is necessary' before an accurate decision for or against operation 
is possible. 

Duration of Life after Exploratory Operations. - The ex- 
ploratory operation has had, in two cases, a very marked and 
unexpected result. The symptoms of pain and distaste for food, 
or inability to take food, disiippeared almost entirely for periods 
of two months and two and a Jialf months respectively. The 
patients expressed themselves as feeling much relieved by the 
operation, and were better able to take food. The longest dura- 
tion of life after exploration was just under seven months. 

Non-malignant Growths. — In addition to the cases already 
discussed, I have operated three times for growths (in 2 at 
the pylorus, in i at the centre of the stomach) which I con- 
sidered to be malignant, but which have been proved by their 
subsequent course to be simidc in character. ( )ne of the cases 
was operated upon in June, 1900 (a patient sent to me by Dr. 
Clarke, of Doncaster), and the other in January, 1901 (a jiatient 
sent by Dr. La Touche, of Ossett). A case of hour-glass stom- 
ach due to supposed malignant growth in the body of the organ 
w'as operated upon in June, 1901 (sent to me by Dr. Craw'ford 
Watson, of Harrogate; subsequently under the care of Dr. 
Selkirk, of Boston Spa). These are 3 cases, therefore, in which 
simple inflammatory masses were mistaken for cancerous growths. 
In I case I have made the opposite mistake, a malignant growth 
being looked upon as a simple one. This patient lived fourteen 
months after operation, and died with ascites. A postmortem 
examination, was made, and a large mass of cancer discovered 
at the pylorus, with many secondary masses in the liv^er. 
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Postscript . — Between July i and December 31, 1905, I have 
in addition operated upon 8 cases of carcinoma of the stomach. 
Gastro-enterostomy was performed 6 times; all the patients 
recovered. Gastro-enterostomy, followed by gastrectomy, once 
successfully. Exploration once, the patient recovering. In 6 
of these the growth was at or near the pylorus, and formed 
an obstruction to the onward flow of the gastric contents ; pos- 
terior gastrojejunostomy was therefore i)erformed. Three cases 
had already developed secondary growths; in i the patient’s 
severe condition rendered the more radical operation unwarrant- 
able, though the local conditions appeared favourable for ex- 
cision; in 2 the extent of the growth and the number of ad- 
hesions prevented, in the patient’s bad condition, any radical 
operation. In one case the gastro-enterostomy was made well 
away from the pylorus, and on the twenty-fifth day partial 
gastrectomy was performed. In one case the patient was found 
to have a growth of considerable extent involving the lesser 
curvatvire in its cardiac half, and adherent posteriorly to the 
pancreas. There being no pyloric obstruction, the abdomen 
was closed without further interference. This patient died in 
the tenth week after operation. Of the remaining patients, 
two have since died, one two months after operation; in his 
later days he suffered a good deal of pain, owing co the formation 
of numerous metastases, but to within a week of the end he 
was able to take food fairly well. The second patient died three 
and a half months after operation, with jaundice and ascites. 
The remaining patients are alive and in fair health. The his- 
tories of four patients suggest the previous existence of an ulcer 
upon which the terminal disease was engrafted. 

In my first series of cases I have omitted to mention one 
case of carcinoma of the stomach in which jDerf oration occurred. 
The opening was closed by suture and a flap of omentum stitched 
over; gastro-enterostomy was then performed. The patient 
recovered and is still living, eighteen months after the operation. 
He has now jaundice and ascites. 
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GASTROSTOMY. 

The operation of gastrostomy consists in the making of an 
opening directly into the stomach, in cases of obstruction of the 
oesophagus or cardiac end of the stomach, for the purpose of 
introducing food directly into the interior of this organ. In the 
earlier cases it was found that the new orifice was not only an 
inlet, but also an outlet; that it permitted the free esc£ipe of 
food and gastric juice, and that, as a result of this, the skin 
around the opening became reddened and digested. The 
condition of the patients was often one of the most intense 
misery. The skin for four or five inches around the new orifice 
was intensely red, raw, and excoriated ; it was excessively tender 
and sensitive, and the escape on to it of the acid gastric juice gave 
rise to the most intolerable smarting and burning pain. Meas- 
ures were, therefore, devised for the purpose of making a val- 
vular opening an opening, that is, that would permit the in- 
troduction of fluids into the stomach, while it prevented the 
escape of gastric juice or digesting food. 

A large number of operations have been described, and prac- 
tised with success, and the surgeon now has the choice of several 
methods, any one of which will serve his purpose fully. 

In the great majority of instances the cause which determines 
the necessity for the operation of gastrostomy is malignant 
disease of the oesophagus. Simple or syphilitic stricture of the 
pharynx or oesophagus or malignant disease of the cardiac end of 
the stomach may also call for the performance of this operation. 
In cases of malignant disease of the oesophagus it is important 
that the most suitable time should be selected for the performance 
of the operation. It was formerly almost always the case that 
the surgeon was asked to operate when the patient was in the 
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last extremity of his illness, when he was unable to take any 
food, or, at the most, only a few ounces daily, and when his con- 
dition was so bad that the danger of the operation — in itself a 
perfectly simple matter — had become considerable. If a patient 
is first seen when in this dej)]orable state, it is most desirable that 
all means should be taken to improve his condition before the 
operation is undertaken. It will sometimes be found possible, 
though often perhaps difficult, to pass a small silk catheter 
through the stricture into the stomach. If this can be done, the 
catheter should be left in, its outer end being secured by a tape 
and strai)ping to the ear, the forehead, or the neck. Through 
the catheter several pints of nourishing fluids can be poured daily, 
to the evident improvement of the patient’s condition. During 
a week, several pounds in weight may be gained and the fitness of 
the patient to bear the operation be greatly strengthened. In 
one patient who was almost starved to death I was able to keep a 
tube in for six weeks ; during this time she gained 2 1 pounds in 
weight. Had I performed gastrostomy at first, the result would 
almost certainly have been fatal; as it w’as, the operation was 
borne without the sliglitest shock. 

In all bad cases, therefore, feeding through an oesophageal 
catheter should be attempted before gastrostomy is performed. 

It is important not to delay too long in the advocacy of 
operation. It is equally important not to be precipitate. The 
operation, though of the greatest benefit to many patients, is 
nothing more than a forlorn and final measure of relief to prevent 
starvation; to many, it must be acknowledged, it has something 
revolting in its methods. When a patient can take enough fluid 
food by the mouth to keep himself alive and in fair condition he 
is not a suitable subject for gastrostomy. Early operation and 
late operation are both to be condemned. The proper time for 
operation is when the patient is ceasing to be able to take enough 
fluid nourishment to keep up his weight and strength, and it is, 
therefore, before he has lost of both so much that his power of 
resistance to surgical treatment is greatly reduced. 
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The operation can be done quite easily in a few minutes 
under cocaine anajsthesia, but I prefer to give a general an- 
aesthetic if it can safely be administered. The usual prepara- 
tion of the skin is made. 0 \\ 4 ng to the great wasting of the 
patient, the abdominal wall shelves away steeply from the 
costal margin; the incision is made, therefore, through an 
abdominal wall which is more nearly \ ertical than horizontal. 

A great varietj'^ of incisions ha^’e been suggested. Some 
are vertical and pass through the rectus, or the rectus is bodily 
pulled aside; others are in varjdng degrees of obliquity. The 
valvular action of the stomach at the new opening is effected 
in several ways. In my opinion the oi^erations which are the 
most satisfactory arc the following: 

1. Senn’s operation (E. J. Senn). 

2. Kader’s operation. 

3. Witzel’s operation. 

4. Frank’s operation. 

I. Senn’s Operation. — This is the operation which I ha\e 
used for the last five years. It is, in my judgment, the best 
operation for these reasons: it is simple, speedily performed, 
effects a perfect valvular opening, and does not involve, as do 
some of the methods, a sacrifice of some part of a stomach 
already reduced in size for the purpose of forming a cone 
which is pulled through an incision in the abdominal wall to lie 
beneath the skin. 

The operation is performed in the following manner: 

A vertical incision is made over the left rectus muscle near 
its outer border, commencing a little below the level of the tip 
of the xiphoid cartilage and continuing downwards for about 
2i inches. The fibres of the rectus muscle are separated, not 
divided, and the peritoneal cavity is opened. If the separation 
is done with the finger covered by gauze, no nerves will be divided. 
The stomach is then sought and is easily recognised. It is said 
that the transverse colon has been mistaken for the stomach 
and has been opened; one would think that such a mishap is 
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impossible, for there iS not the smallest resemblance between 
the two viscera. The stomach is generally found at once, but, 
owing to the fact that it is often thin-walled and shrunken 
from long suppression of its normal activity, it may lie flaccid 
and empty at the back of the stomach chamber, with the trans- 
verse colon in front of it. When the colon is displaced down- 
wards, it comes at once into view. It is picked up, drawn for- 
wards to the parietal incision, and a portion of it, as far removed 



Fi". 91. — Gastrostomy (Senn’s 
method). The stomach is opened 
and the tube fixed with a single 
stitch. 



Fig. 92. —Gastrostomy (Senn’s 
method). The first purse-string 
suture. 


as possible from the pylorus, is selected for the operation. A 
point about midway between >the lesser and the greater curva- 
ture is chosen for the site of the opening into the stomach. At 
this point a small incision is made with a scalpel of sufiicient 
size to admit a No. 10 or 12 Jaques catheter or a piece of drain- 
age-tube of about the same diameter. The catheter or tube is 
passed into the stomach through this opening for a distance of 
two to three inches, and is then fixed by a single catgut stitch 
which passes through all the coats of the stomach, at the edge 
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of the incision, and then picks up a portion of the tube. When 
this stitch is tightened, the tube is held fast and remains so held 
until the catgut is absorbed -or cuts through - in about ten days. 

The tul)e so fixed is now buried in an inverted cone formed 
from the walls of the stomach by the insertion of tliree purse- 
string sutures. The fimt purse-string suture is applied in a 
circle whose centre is the tube, and whose radius is about half 
an inch. The suture picks up the stomach-wall at about six 
points. As it is tightened, the tube is depressed into the stomach 



93- — Gastrostomy (Senn’s 
method). The first purse-string 
suture tied. 



Fig. 94. — Gastrostomy (Senn’s 
method). The second purse-string 
suture. 


by an assistant whose other hand holds the stomach steady, 
so that when tied, the suture closely embraces the tube. A 
second suture is now introduced at a distance of half an inch 
from the tube, picking up the stomach-wall at seven or eight 
points. As it is tightened and tied, the tube is again pushed 
inwards so that the suture again embraces the tube closely. A 
third, and, if necessary, a fourth, suture can be similarly intro- 
duced. The result is that a cone of the stomach is inverted into 
the cavity of the organ ; and in the centre of this cone there lies 
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the tube or catheter closely embraced by the outer wall of the 


stomach. The stitches are all 
tightened with sufficient firm- 
ness to embrace, though not to 
constrict, the tube. When the 
last stitch has been cut short, 
two sutures are passed above 
and below the tube in order to 
fix the stomach to the parietal 
peritoneum. These sutures in- 
clude the posterior sheath of the 
rectus and the i)arietal perito- 
neum on each side, and pick up 
a broad strip of the stomach 
about I inch distant from the 
tube. They serve to draw the 
stomach up to the parietal in- 
cision and to fix it there firmly. 
The incision is now closed by 
suture in the usual manner; a 
continuous catgut stitch picks u 



Fi". 95. — Gastrostomy (Senn’s 
method). The purse-string sutures 
completed; fixation of the stomach 
to the anterior abdominal wall. 

' the parietal peritoneum and 



Fig. 96. — Gastrostomy (Senn’s method). Shewing the in vaginated cone and the 
line of the purse-string sutures. 


the posterior sheath of the rectus, and, returning, picks up the 
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anterior sheath of rectus. Two stitches are used — one above 
and one below the tube. The skin is then sutured with silk- 
worm gut. 

At the conclusion of the operation the patient is fed : about 
ten ounces of warm milk, with egg or brandy, are introduced 
through the tube into the stomach. At the outer end of the 
tube a second India-rubber tube is attached, a piece of glass 
tubing about one inch in length forming the medium of at- 
tachment. A glass funnel fits on the outer end of this second 

tube, and into it the food is 
poured. 

This method ensures an abso- 
lutely secure valvular opening. 
I have never known leakage to 
occur from the opening. At the 
end of ten or twelve days, rarely 
earlier, the tube will be found to 
be loose. It can then be re- 
moved and a second tube be in- 
troduced. It is better to keep a 
tube always in the ojiening, as, 
otherwise, there may soon be 
evidence of contraction, and the 
rcintroduction of a tube may 
then be difficult. 

A dressing is kept on the wound for the first fortnight, and 
is secured by an abdominal bandage. Through the dressing 
the tube passes, and its outer end is attached to the bandage 
by a safety-pin. 

The condition of the patient may be so reduced that early 
and frequent feeding is necessary. The best food is warmed 
milk to which eggs or egg and brandy are added. Water should 
be given occasionally, and beef -tea or soups may afford a change. 
After a week or two of direct feeding the patient may find that 
he is again able to swallow thin fluids in small quantities. This 





y;. — Gastrustomy (Sciin’.s 
method). Diagram of the ]>osition 
around the tube of the pursi> 
string sutures. 
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he should be encouraged to do, if no distress results, for the loss 
of the opportunity to taste food is often the most serious de- 
privation of which the patient complains. In some cases the 
patient may obtain satisfaction from masticating a little under- 
done beef, mutton, or some cliicken or game, and feeding him- 
self through the funnel or tube with the finely chewed food. 
If the patient will not, or cannot, use his mouth and teeth, 
great care must be exercised to keep them thoroughly clean. 
The teeth should be brushed three or four times daily, and the 
mouth well flushed with some fragrant mouth-wash. 




Fij^. 98. -Kadcr’s method of 
Siastrostomy : tiil.K‘ fixed l)v a single 
stitch ; a fold on each side is raised 
up 1 )}' a Leinl^ert suture. 


Fig. 90. — Kader’s method of 
gastrostomy: first layer of sutures 
tied, second layer in ])osilion. 


2. Kader’s operation consists in the vertical infolding of a 
portion of the stt)mach by interrupted sutures passed above 
and below a tube introduced through a small incision. The 
tube is first secured by a single catgut stitch, as in Senn’s opera- 
tion. Two vertical parallel folds of the stomach are then raised 
up on each side of the tube by four or six sutures. When these 
sutures, which include only the serous and muscular coats, are 
tied and cut short, a furthei* series arc introduced which pick 
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up the Stomach-wall on each side of the original line of stitches. 
On tying this secoiul row the first row of sutures is buried. A 
reference to Figs. 98 to 100 will make matters jdain. The stom- 
ach is then fixed to the anterior abdominal wall, as in Senn’s 
method. It will be seen that by this ojicration exactly the 
same kind of valve is produced as by Senn’s procedure. The 
advantages of the latter over Kadcr’s o|)eration are that the 
operation is more si^edy, that it is simpler, that fewer stitches 



Fi.tr. 100. — Ivafk-r's nu'thod Fi.tj. lo i . — Kadfr’s method of jraslrfjslomy: 

of jraslrostomy: second layer the parts seen in section, 

tied; fixation sutures left Ion 


are required, and that a cone, instead of a cube, is made to jiro- 
ject into the cavity of the stomach. 

3. Witzel’s Operation. —In this operation the stomach is 
brought into the wound, and opened by a small incision into 
which a tube is fastened by a single catgut stitch, as in the two 
operations just described. The tube when thus secured is laid 
against the anterior wall of the stomach and is buried in a sort 
of trough or gutter formed by raising u]) a fold on each side of 
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the tube. The summits of the folds are brought together over 
the tube by interrupted sutures. One or two sutures are passed 
beyond the end of the tube, so as to be sure that the opening 
into the stomach is also walled off. About two inches of the 
tube are thus covered in and made to lie in a sort of canal in the 
stomach-wall. Witzel himself recommends that a second layer 
of sutures should be introduced, but this is quite unnecessary. 



I'ig. 102. — Gastrostomy (Witzcl’s method) . 


Marwcdel has modified Witzel’s method by passing the tube be- 
tween the mucous and muscular coats for a couple of inches 
between the openings on the serous and mucous surfaces. There 
is no advantage in this. 

Witzel’s method proves most satisfactory in practice. In- 
deed, von Mikulicz, in an experience of 150 cases, is so satisfied 
with the results of both Kader’s and Witzel’s methods that he 
considers that there is no exduse for the introduction of more 
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complicated methods. I have used both and have found both 
to be good, but for the reasons I have already given I consider 
that Selin’s operation is better than either. 

4. Frank’s Operation. This operation has received a great 
amount of support from many operators during the last few 
years. Though the results are good, they are no better than 



Fig. 103. — -Gastrostomy (Frank’s methcxl, as modilied by Kochcr). The whole 
ot the rectus is pulled to the outer side. 


those seen after any of the preceding operations (indeed, leak- 
age has been occasionally observed), and they are obtained only 
after a more prolonged and more complex operation. 

An oblique incision, about 2J inches in length, is made 
parallel to the costal margin and about one inch from it, near 
the outer border of the rectus. The abdomen is opened, and 
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a cone of the stomach close to the cardiac end is then stitched, 
by four interrupted sutures or by a continuous suture, to the 
parietal peritoneum at the edge of the incision. A second in- 
cision is now made over the costal margin, about i inch in 
length, at a distance of about one inch from the first incision. 
Between the two incisions the skin is undermined until the finger 



l"ig. 104. -Gastrostomy (Frank’s method). The operation completed. 



can be passed through the one ojxjning, beneath a bridge of 
skin, and out of the other. Beneath this bridge of skin the 
cone of the stomach is passed until its apex projects like a 
nipple from the second opening. Here it is stitched or is held 
by a pair of hare-lip pins, which transfix it. The original 
wound is now completely closed by suture. The tip of the 
stomach cone may now be opened, and a catheter passed into 
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the Stomach, or the opening may be deferred for twenty-four 
hours or more. 

As von Mikulicz and others have shewn, the original obliquity 
of the passage does not long persist; the tube, after a time, 
passes directly backwards into the stomach. To prevent this, 
as far as possible, the second opening must be made well over 
the costal margin, whence it cannot be dragged down to lie in 
front of the posterior opening. 

This operation cannot be easily performed when the stomach 
is very much shrunken from long-continued emptiness. It is, 
moreover, under any circumstances, wasteful in the amount of the 
stomach which is used up by the formation of the cone. 



CHAPTER XVIII. 

JEJUNOSTOMY. 

Jbjunostomy is an operation that can be but rarely called 
for. It is suitable only for those patients suffering from ad- 
vanced malignant disease of the stomach in whom, owing to the 
position, extent, or eharacter of the growth, gastro-enterostomy 
or gastrostomy is deemed imprudent or impossible. 

Indications for Operation, (i) Extensive infiltration of the 
stomach with carcinoma, when there is little or no healthy 
stomach-wall that can be \itilised for the purpose of gastrostomy. 

(2) General cicatricial contraction of the stomach, simple 
in character, dependent upon the swallowing of caustic fluids. 

(3) Neumann has suggested that in eases of pronounced 
hyi)erclilorhydria jejunoslomy should be performed in pref- 
erence to gastro-enterostomj’^. He points out that the intensely 
acid secretion of the stomach, passing into the jejunum through 
the new opening, may produee ulceration, which will rapidly 
destroy the intestinal wall and lead to perforation — ^that is to 
say, a i)cptic ulcer of the jejunum results, in a manner precisely 
similar to that occurring when a peptic ulcer of the first portion 
of the duodenum develops. Peptie ulcer of the jejunum is 
recorded by Braun, Halm, Kausch, Korte, Steinthal, Hadra 
and Neumann, and others. In four cases the ulcer caused 
death by perforation, and in’ all there was a great exeess of free 
hydrochloric acid. 

(4) Cackovie and others have suggested that in cases of 
persistent iKematemesis rest might be afforded to the stomaeh 
by an artificial mouth in the jejunum. This plan has received 
the sanction and approval of Professor Mikulicz. 

Several methods for the easy performance of the operation 
have been suggested. Only three are of value. The first was 



312 


ABDOMINAL OPERATIONS. 


suggested by Maydl; the second is the modification of Witzel’s 
operation, which I was the first to suggest ; the third is Mayo Rob- 
son’s method. 

Maydl’s Operation. —In this o]x;ration the abdomen is opened 



105. — I cjiin ostomy (Maydl’s method ) . 


by a small incision through the left rectus muscle, and the upper 
end of the jejunum is sought. The bowel is cut completely 
across, and the proximal cut end is implanted into the side of the 
distal, a few inches from its divided end. The distal open end 
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is then stitched to the abdominal wall. The figure (Fig. 105) 
will explain the exact condition of things. The similarity of this 
method to that adopted in Roux’s operation of gastro-enteros- 
tomy in Y is at once apparent. 

Second Method. The following is the description of the 
method I carried out in my first case (“ Brit. Med. Jour.,” June, 
1902): 

The abdomen was opened a little to the left of and above 
the umbilicus, through the rectus muscle, whose fibres were 





Fig. to6. — Jojuno.slomy (adaptation (.)f Witzcl’s method as used by the author) 

split. The duodenojejunal junction was sought, the jejunum 
traced downwards for six or eight inches, and a loop drawn 
out of the abdomen. On the side of this loop farthest from the 
mesentery a small longitudinal incision was made, opening the 
bowel, and a piece of drainage-tube about the size of a No. 
12 eatheter was introduced, and fixed by a single catgut stitch, 
which included the cut edge' of the bowel and the side of the 
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tube. The tube was then laid along the bowel upwards to- 
wards the duodenojejunal flexure. A continuous stitch was 
now passed from side to side of the groove made by the tube, 
so that the tube, when the stitch was tightened, was buried by 
the overlapping of the edges of the groove. The stitch was 
begun about | inch below the opening in the jejunum, so that 
any leakage there might be effectually prevented. About two 
inches of the tube were covered by the stitch, which was then 
tied and cut short. The line of suture in the bowel was then 
made fast to the anterior abdominal wall by a stitch at each 
extremity, and the abdominal incision was tightly closed around 
the tube, which projected for about ten inches. 

When the patient is fed through such a tube, a funnel is 
fixed on to the end, and food poured in slowly. At the first only 
six ounces are introduced, but after the first few days up to a 
pint may be gi\'en in the space of ten minutes. 

The opening in the jejunum is made, therefore, at approxi- 
mately the point where Schlatter made the ocsophago-intestinal 
anastomosis in his case of complete gastrectomy. It is clear 
from this case that enough food can be taken by the jejunum 
to enable weight to be gained and the general well-being of the 
patient to improve. If a jej unostomy were performed for any 
non-malignant condition of the stomach, the probability would 
be that, as in Schlatter’s case, a decided increase in the capacity 
of the jejunum would be demonstrable, affording a reservoir for 
the food. 

Mayo Robson’s Method. — Mayo Kolxson has dc.scribed (Trans. 
Roy. Med. Chir. Hoc., 1905) a method of jejunostomy which de- 
pends upon the exclusion of a loop of intestine which is brought 
to the surface for the introduction f)f a tube. He writes : 

“The operation 1 have performed, which I believe is new, con- 
sists in taking a loop of the beginning of the jejunum just suf- 
ficiently long to reach the surface without tension. The two 
arms of the loop are short-circuited about three or four inches 
from the surface, the short-circuiting being done either by means 



JEJ UNOSTOMY. 315 

of sutures around a decalcified bone bobbin or by sutures alone. 
Personally 1 prefer the former. 

“A small incision is then made into the top of the loop just 
large enough to admit a No. 12 Jaques catheter, which is inserted 
and passed for three inches down the distal arm of the loop. This 
is fixed to the margin of the incision in the gut by a silk or a Pagen- 



Fig. 107. — Jcjuiiuslomy (Mayo Robson’s method). 


stecher suture, and the entrance of the tube into the bowel is 
further guarded liy two purse-string sutures, one over the other. 
The to]) of the looj) is fixed to the skin b}”^ one or two stitches and 
the wound closed. The patient can then be fed at once with some 
peptonised milk and brandy. The whole operation can be done 
in from fifteen to twenty minutes and with very little viscera 
exposure. 
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‘‘ Should the ixitient be too ill to hear the little extra time oc- 
cupied by the short-circuiting, the tube may be inserted as directed 
and surrounded by two or three ])urse-string sutures, a proceeding 
which can be accomplished in a few minutes. In this case the 
loop of bowel must not be brought to the skin, but had l)etter be 
fixed by sutures to the peritoneal margin and the a])oneurosis, in 
order to leave \x\vt of the lumen of the attached looj) within the 
abdomen for the direct ]nissage outwards of the intestinal fluid 
with the bile and pancreatic secretion.” 

The same variety of food may be gi\'cn in jejunostomy as in 
gastrostomy; the stajfle article of diet should he x)cptonized 
milk. In some cases a duodenostomy may be preferred to gas- 
trostomy. Hartmann has recently reported an example of 
duodenostomy for a cicatricial narrowing of the stomach follow- 
ing upon the swallowing of a caustic fluid. A duodenal mouth 
may be considered as more eflicient than one opening into the 
jejunum, in that the food is introduced into the bowel at a 
point higher than the orifice of the ampulla of Vater. For the 
performance of this operation the second method above described 
is the most satisfactory. 
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GUNSHOT WOUNDS OF THE STOMACH. 

Gunshot wounds of the stomach vary greatly in character 
and in treatment, according to the nature of the weapon which 
produces them. In the South African War the rifles used by 
both the combatants delivered a bullet of small size, travelling 
with an extremely high velocity. The result was that there 
was a cleavage rather than an actual destruction of the tissues, 
and in those cases wlierc a bullet traversed the abdominal 
cavity it was found that when the stomach or intestines were 
wounded, there was no leakage of the visceral contents, and that 
healing generally occurred without complication. 

The lessons of this war, however, have no application in 
civil practice. The rude weai)ons of the suicide or the would-be 
murderer are often clumsy and uncertain. With them a larger 
bullet is used and the rate of velocity is very much less. There 
are, as a result, a large destruction of tissue and a crushing or 
bruising over a wide area. In addition to the perforation in a 
gunshot wound made by such a weapon there is a considerable 
amount of contusion and of rough damage to the immediately 
adjacent parts. 

Sir Frederick Treves gave it as his opinion that it is in- 
advisable to operate in cases in which the abdomen is traversed 
above the umbilicus owing to the multiple character of the in- 
juries; while the cases in which the abdomen is traversed below 
the umbilicus get well without ot^cration. 

Forgue and jeanbrau (“Rev. dc Chir.,” September and Octo- 
ber, 1903) have collected the notes of 1 12 cases of gunshot wound 
of the stomach in which the lesion was verified either at 
the postmortem examination or at an operation. In 64 of 
these cases the ball paSwSed ' completely through the stomach. 
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wounding both surfaces. In some cases only one wall was in- 
jured, the ball re- 
maining in the stom- 
ach, or passing, in one 
case, into the intes- 
tine. In other cases 
the bullet had struck 
a curvature and 
clipped a piece away. 

Seven of the cases 
(lied of haemorrhage, 
which was due gener- 
ally to the wounding 
of a large arterial 
trunk, such as the 
coronary. In one 
case, related by Guinard as having occurred at the Lariboisierc 
Hospital, an abdominal ex^doration was undertaken in a patient 
who i)rcscntcd no signs 
of injury except an 
abundant hcX*mateme- 
sis. A very minute 
examination of the 
stomach was made, 
but nothing abnormal 
was found. The pa- 
tient died, and at the 
autoi)sy the bullet was 
found free in the peri- 
toneal cavity. It had 
not perforated any 

viscus, but on exam- Fig. 109.— Relations of posterior wall of stomach 
. . . - , (Testut). 

ming the intenor of the 

stomach a wound of the mucosa close to the pylorus was found, of 
the size of a franc-piece. This was the source of the haemorrhage. 




jf 

Fig. loS. — Relations of anterior wall of stomach 
(Test lit). 
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Peritoneal infection depends upon the size of the wound and 
upon the state of repletion of the organ. If the stomach is full, 
and if vomiting occurs, the contents escape freely into the gen- 
eral cavity of the peritoneum. 

SiJontaneous recovery is possible. Socin records the case of 
a man who was shot in the abdomen. It was thought that the 
stomach was wounded, but the patient recovered without opera- 
tion. Five months later he died of a “medical illness.” At the 
autopsy two wounds of the stomach soundly cicatrised were 
seen. Spontaneous healing such as this depends upon the 



Fig. no. — The two preceding figures superimposL’d. The unshaded area 
sliews the only part of the stomach which can be wounded without injury being 
done to otlier organs (Forgue and Jeanbrau). 

emptiness of the stomach, the small size of the wound, and the 
plugging of the wound by omentum, or upon the formation of a 
gastric fistula, which permits the instant escape of contents to 
the fcxterior, as in the oft-quoted case of Alexis St. Martin and 
in others related by Baudens, Cannizaro, and T. Smith. 

In all cases of revolver or pistol wound -indeed, it may be 
said, in all forms of gunshot wound- of the stomach in civil 
practice, the abdomen should be opened with the utmost ex- 
pedition. The records of the cases collected by Forgue and 
Jeanbrau shew that the mortality increases in direct proportion 
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to the delay. The result of their enquiries is shewn by the 
following table: 

WOUND OP THE STOMACH ALONE. WITHOUT OTHER VISCERA. 

Recovery. Death. 

(<i) Intervention within six hours 9 4 cases. 

(b) Intervention without mention of time 2 4 “ 

WOUND OF THE STOMACH, WITH OTHER VISCERA. 

Recovery. Death. 

(a) Intervention within six hours 13 16 ca.ses. 

(W Intervention within six to twelve hours 2 11“ 

(c) Intervention after twelve hours 2 ii “ 

(</) Intervention without mention of time 3 5 “ 

In examining the stomach the utmost care should be exercised. 
The figures given by Forgue and Jeanbrau shew that it is not 
unlikely that some other damage w’ill be inflicted by a bullet 
which traverses the stomach. Search for such an injury must 
be made, and any wounds so found must be appropriately dealt 
with. So far as the wound in the stomach is concerned, the 
edges must be trimmed or turned in by suture, 

DETAILS OF THE OPERATION. 

The usual preliminaries having been observed, the abdomen 
is opened by a free incision in the middle line above the um- 
bilicus. In certain cases —in those, for example, in which the 
stomach is wounded near the cardiac orifice -a very free ex- 
posure may be necessary, and the median incision alone may be 
inadequate. Auvray has advised that in such circumstances 
a second incision should be made from the upper end of the 
central one, downwards and to the left along the costal margin, 
which may, if necessary, be partly excised. In all my opera- 
tions upon the stomach, including a complete gastrectomy. I have 
never found the need of anything more than a central incision. 

The abdomen being opened, a general inspection of the parts 
is made. There may be much blood-stained fluid and perhaps 
the contents of the stomach or intestine in the peritoneum. 
A rapid but efficient cleansing is then necessary. The stomach 
is then picked up with a piece of gauze, to ensure a firmer hold- 
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ing, and the whole of the anterior surface carefully and method- 
ically inspected. A little bubbling of froth or the sizding 
noise made by the escape of gas may be enough to direct at- 
tention to the wounded spot; or if a vessel of moderate size 
has been wounded, the continued escape of blood will direct 
attention to the point of injury. 

If a wound on the anterior surface of the stomach be dis- 
covered, it should be closed at once by suture. As a rule, no 
excision of the edge of the rent is necessary, but if there be much 
contusion or fraying, then a free trimming away of the damaged 
wall may be necessary. If the opening be of sufficient size, it 
may be made use of for purposes of digital exploration or in- 
spection before being sutured. 

The wound is closed by a double layer of stitches, the inner 
including all the coats of the viscus, the outer only the serous 
and muscular coats. 

The anterior surface having been made perfect, an examina- 
tion of the posterior is necessary. This may be effected either 
by an opening through the gastrocolic omentum at the lower 
border of the stomach, as advised by Forgue and Jeanbrau, or 
by turning up the transverse colon and opening the transverse 
mesocolon. 

There may or may not be a second opening of exit on the 
posterior surface, and such an oj)ening may or may not be near, 
or ojjposcd, to the anterior. The bullet which has injured the 
anterior wall may remain in the stomach, be vomited, be passed 
on into the duodenum, or may penetrate the jx^sterior wall. 
The surgeon, however, cannot neglect to make the most scrupu- 
lous examination of the posterior wall, and if a rent be found 
therein, he must deal with it as with the anterior wound. 

A search for other injuries must be made. It is remarkable 
how often they are overlooked. Forgue and Jeanbrau quote 
many cases where, at the postmortem examination, gross dam- 
ages, overlooked at the operation, were laid bare. Bertram 
records a case where the spleen and the left kidney were found 
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injured ; Briddon, one where four perforations of the small in- 
testine were found; Gabzewicz, one where an injury to the 
colon was seen ; and Poncet and others, examples of injury to the 
liver. The minutest search must be made despite the fact that, 
because of the patient’s collapse from shock or haemorrhage, a 
prolongation of the operation is not without its own danger. 

In not a few recorded cases the movements of the surgeon 
are greatly hindered by the copious amount of blood-stained 
fluid in the general peritoneum. No sooner is the field of 
operation cleared than a slow oozing of blood or deeply blood- 
stained fluid causes further delay, by obseuring all things. 
Professor P'orgue, in 1897, drew attention to a most important 
point, by suggesting that the jiatient should, in such circum- 
stances, be placed in the semi-recumbent position at an angle 
of 45 degrees. The viscera fall away from the wound, and 
venous oozing is checked. 

In some few instances the loss of substance caused by the 
blow of the bullet has been so great that when the wound is 
securely closed, a marked narrowing — in one case an oblitera- 
tion at the pylorus —has been produced. It would be necessar\", 
then, to perform gastro-enterostomy to afford an efficient outlet, 
or to use the rent at the pylorus for the purposes of a gaslro- 
duodenostomy. 

Closure of the perforation having been effected, the abdomen 
is cleansed by wiping or by lavage, and the abdominal wound 
is closed. Drainage may or may not be necessary. Forgue 
advises its unvaried adoption, for the reason that a bullet trav- 
ersing the clothes and the abdominal wall is certain to carry 
infection with it. Karlinski performed experiments upon rab- 
bits vv'hich were wrapped in garments made of military clotli. 
They were shot in the abdomen, and the abdomen ojicned and 
its contents subjected to the most minute examination. Fine 
fragments of cloth were found in the peritoneum. Drainage 
may be effected through the anterior incision or through poste- 
rior incisions specially made for the purpose. 
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OPERATIONS UPON THE INTESTINES. 

CHAPTER XX. 

INTESTINAL LCXIALISATION. 

It would undoubtedly be a matter of great interest and 
importance to the surgeon to discover if there were any means 
of determining with accuracy the exact i)osition in the intestine 
held by any selected loop. Much labour and patience have 
been expended upon this task, and though the results are not 
so satisfactory as could be wished, they have, nevertheless, af- 
forded us some valuable information. It is to Mall (“ Bulletin of 
the Johns Hopkins Hospital,*' 1898, vol. ix, p. 197) and to Monks 
(Trans. Amcr. Surg. Assoc., 1903, p. 405) that we are in- 
debted for the best work in this matter. There are certain in- 
herent difficulties in the subject. The intestine, for example, 
may be of any length from fifteen to thirty feet; the position of 
all its parts is liable to some variation from time to time, owing 
to unequal filling, to the position of the individual, and so forth ; 
and the changes which occur in the bowel itself and in the mes- 
entery by which it is attached are not sharp and abrupt, but 
gradual throughout. 

Mall, in his examination of the condition of the mesenteric 
loops in 41 bodies, found what he called a normal arrangement 
in 21 of them. The sweep of the mesentery, and therefore of 
the bowel which it attached, in this ‘‘normal” arrangement 
was as follows: first to the left, then upwards and to the right, 
then obliquely downwards and to the left iliac region, then into 
the pelvis, and finally up to the right in the ileocaecal region. 

323 
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It is more than probable, however, that during health there is 
a constant journeying of the large and small intestine from one 
part of the abdomen to another, and that two loops of intestine 
which at one moment are in contact may, in a few seconds, be 
widely separated. This is shewn during operations for gun- 
shot wounds. Thus in a case of bullet wound where the shot 
traversed the abdomen directly from front to back, a little 
in front of the left anterior superior spine of the ilium, the 
jejunum in four places, the transverse colon in two places, and 
the lower end of the sigmoid were wounded . 

Monks found that in normal conditions the upper six feet 
or so of the intestine were generally confined to the left hypo- 
chondriac region, occupying a deep fossa there, under the ribs, 
in such a position that its coils would not usually be encountered 
through any of the ordinary abdominal incisions. The middle 
portion usually occupied the middle part of the abdomen, while 
the lower part of the intestine lay generally in the pelvis and in 
the right iliac fossa. He writes: 

“ In order roughly to indicate on the outside of the body the 
positions ordinarily occupied by the upjxjr, middle, and lower 
thirds of the intestine, I have found that two straight lines run- 
ning obliquely across the abdomen at the two ends of and at 
right angles with the line of the mesenteric root will divide the 
abdomen into three regions, each of which will contain in most 
bodies about one-third of the intestinal tube, the upper third 
being in the first region, the middle third in the second region, 
and the lower (or third) third in the third region, as shewn in 
the diagrams. 

“It %vill thus be seen that an incision anywhere above the 
first line will probably disclose loops belonging to (or near) the 
upper third of the intestine, anywhere between the first and 
second lines, loops belonging to the middle third, and anywhere 
below the second line, loojxs belonging to the lower third. This 
appears to be a pretty good general rule in intestinal topography, 
to assist us in determining, while making our incision, what part 
of the bowel w’e are likely to meet with first. We should not for- 
get, however, that there arc occasional and marked exceptions to 
this rule.” 
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When the small intestine is examined from end to end, it is 
found that it is funnel-shaped, and that the upper part of the 
jejunum is of greater diameter than the lower part of the ileum. 
This is, of course, well recognised clinically by the fact that the 
further a gall-stone travels down in the bowel the more likely 
it is to become impacted ; that a stone which easily passes through 
the jejunum is arrested in the ileum. The diameter of the last 
three or four feet of the ileum shews little or no narrowing as a 
rule. 

As the bowel narrows in this way its walls also become 
thinner. The upper part of the jejunum feels thick when rolled 
between the fingers, owing to the presence of large and numerous 
valvulae conniventa;. The ileum is thin, and its walls are more 
supple. The last two feet, approximately, of the ileum again 
become thicker, and just above the ileociecal valve the muscular 
tissue in the ileum shews a decided increase. The condition 
of the mesentery is exactly the opposite of this: the thin- 
nest part is that which runs to the upper end of the jejunum ; 
the thickest part is that which runs to the lower end of the 
ileum. The mesentery, therefore, becomes gradually thicker the 
lower down it lies. This increased thickness is largely due to 
the deposit of fat, at first in thin scattered islets, later in larger 
thick slabs between the leaves of the mescntcr^^ The up])er yiart 
of the mesentery is thin and translucent. Monks draws attention 
to a point of importance. He writes: 

“If one raises a loop from the uppermost part of the intes- 
tine and holds it in such a jxisition that the light will shine 
through the mesentery, one will notice, in that part of the mes- 
entery close to the gut, little transparent spaces between the 
vasa recta. Some of these ‘lunettes,’ as I call them, are almost 
always present opposite the upper part of the gut even in the 
thickest mesenteries. I have found, as a rule, that they gradu- 
ally grow smaller, become streaked with fat, and disappear 
at about the eighth foot. They may, however, in exceptional 
cases, persist to the end of the gut.” 
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Some idea of the jiosition occupied by any loop drawn out by 
chance through an abdominal incision may be determined by 
pulling upon it until its mesentery is taut. The finger is then 
passed along the upper, right, side of the mesentery until the 
posterior abdominal wall is reached. The relation of the point 
reached to the line of the attachment of the mesentery will then 
be recognised. In this way, moreover, by passing the fingers on 
both sides of the mesentery, its upper right side will be distin- 
guished from its lower left side, and, therefore, the direction in 
which the bowel is running is determined. 

The arrangement of the vessels in the mesentery has been 
studied by Dwight and Monks. Dr. Monks writes; 

“ Opposite the ujiper part of the bowel the mesenteric vessels 
are distinctly larger than opposite any other part of it. These 
vessels grow smaller and smaller as we pass downward until the 
lower third of the gut is reached, where they remain about 
the same size as far as the ileocajcal valve. The arrangement 
of the mesenteric vessels has some features which intimately 
concern the subject in hand, and which I shall describe with 
some detail. Diagrammatical ly speaking, the main branches 
of the suixjrior mesenteric arter\’ unite with each other by 
means of loops, which are called, for convenience, ‘primary 
looj)s’ ; in some parts of the tube, ‘secondary loops’ ; and even 
occasionally ‘tertiary loops’ are superimposed upon these. 
From these loops little straight vessels — the vasa recta already 
referred to —run to the bowel, upon which they ramify, alterna- 
ting, as a rule, as to the side of the intestine which they supply. 
The mesenteric veins are arranged in a manner somewhat similar 
to the arteries. Ojiposite the. upper part of the bowel there are 
only primary loops. Occasionally a secondary loop appears, 
but it is small and insigr.ificant as comiiared with the primary 
loops, which are large and quite regular. As we proceed down 
the bowel secondary loojis become more numerous, larger, and 
approach nearer to the bowel than the primary loops in the upjier 
part. As a rule, secondary loops become a prominent feature at 
about the fourth foot. As we continue farther downward the 
secondary loops (and, possibly, tertiary loops) become still 
more numerous and the primary loops smaller, the loops all the 




Fi;^. ii,^ — A loop of intestine, the iniddlc of which is exactly three feet 
from the end of the duodenum. The sjut is of larjje size. The mesenteric loops 
are primary, and the vasa recta lar"c, long, and regular in distribution. The 
translucent spaces (lunettes) between the ves.sels arc extensive. Below, the 
mesentery is streaked with fat. The veins, which had a distribution similar 
to the arteries, are for simplicity omitted from this and from the subsequent 
drawings. The subject from which the specimen was taken was a male of forty 
years, with rather less than the usual amount of fat. The entire length of the 
intestine was twenty-three feet (Monks). 



Fig. 1 14. —A loop of intestine at six feet. As compared with Fig. 1 13, the 
gut is somewhat smaller. The vascularity of the intestine and me.sentcry is 
less. Secondary loops arc a prominent feature. The vasa recta arc smaller. 
The lunettes are also present, but are not so large as in Fig. 113. The subject 
was a male of about thirty-five years, with an average amount of fat. The 
entire length of the intestine was twenty feet (Monks). 



^ ^ 5* — -A. loop of intestine at nine feet. The secondary loops arc large; 
the vasa recta are somewhat irregular and shew branches. No lunettes are 
present, and the mesentery is streaked with fat, and is, therefore, somewhat 
opaque. The specimen was taken fnmi the same subject which furnished Fig. 
113 (Monks). 



Fig. 1 16. — A loop of intestine at twelve feet. The vessels are smaller. The 
primary loops arc lost in the fat, but secondary and even tertiary loops are 
visible. The vasa recta arc shorter, more irregular, and branching. The speci- 
men came from the same subject which furnished Figs. 113 and 115 (Monks). 
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Fig. 1 17. — A loop of intestine at seventeen feet. The mesentery is opafiue, 
and small tabs of fat begin to appear along the mesenteric border of the gut. 
The vessels arc represented by a somewhat complicated network, and are seen 
with difficulty in the thick fat of the mesentery. The specimen came from the 
subject which furnished Figs. 113. 115, and 116 (Monks). 



Fig. 1 18. — A loop of intestine at twenty feet. The gut appears to be thick 
and large. The mesentery is quite fat and opaque, and large and numerous 
fat tabs are present. The vessels, which are complicated, are seen with dilfi- 
culty, and are represented by mere grooves in the fat. The subject was a stout 
woman, and the entire length of the gut was twenty-one feet (Monks). 


330 


INTESTINAL LOCALISATION. 


331 


time getting nearer and nearer to the gut. Opposite the lower 
part of the gut the loops generally lose their characteristic ap- 
pearance, and arc represented by a complicated network. Op- 
posite the upper part of the intestine the vasa recta are from 
three to five centimetres long, when the loop of small intestine to 
which they run is lifted up so as to put them gently on the stretch. 
They are straight, large, and regular, and rarely give off branches 
in the mesentery. In the lower third they are very short, being 
generally less than one centimetre in length. Here they are less 
straight, smaller, less regular, and have frequent branches in the 
mesentery.”* 

* For the figures which are here reproduced I am very greatly indebted 
to the courtesy of Dr. G. H. Monks. 



CHAPTER XXL 

INTESTINAL SUTURE. 

There are probably no pages in the history of surgery that 
are so grossly encumbered \vith the description of useless methods 
of work as those dealing with the subject of the suture of in- 
testinal wounds. Of the methotls which haA’e been advocated, 
volumes might be written, and willing and patient authors have 
not been found wanting. It is true that there has been a con- 
stant and laudable striving after perfection, but the steps upon 
the road to success have been infinite in number, and they have 
not all been steps in a fonvard direction. Even at the present 
time this subject is not free from the incursions of the eager 
inventor, enthusiastic as to the claims of his newest contrivance, 
despite the fact that all mechanical aids to suture are unnecessary 
— ^in that one word may be summarised all that can be said of them. 
I do not venture to suggest that even yet any method has been 
advocated that mil win universal acceptance. But of this there 
can be no question, that such a method, when established, will 
of necessity combine in the highest degree two essential princi- 
ples — simplicity and safety. A method that is simple, and 
therefore readily leamt, applicable to all forms of anastomosis, 
speedy because of its simplicity, and safe because of all its at- 
tributes, is the only one that is destined to survive. 

The following suture methods possess certain definite ad- 
vantages which have caused them to be practised by a large 
number of surgeons — ^they are recognised, that is, as good 
methods. 

Lembert’s Suture. — This, which is the simplest of all in- 
terrupted stitches, is one that every surgeon finds it necessary 
to use on some occasion. The needle, bearing a suture of fine 
silk or thread, is passed transversely to the wound. It picks up, 
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on each side, all the coats except the. mucosa, and is introduced 
about a quarter of an inch, or rather less, from, and emerges 
about a line from, the edge of the wound, on one side, then 
passes across the wound, to enter on the opposite side at a point 
just clear of the cut edge, there to pass in the wall of the gut 
in the same manner as on the opposite side. When the suture- 
is tied, the edges of the wound are inverted and broad surfaces 
of peritoneum on each side of the wound are brought into con- 
tact. The individual sutures lie about i inch from each other. 
In tying the stitches it is impor- 
tant to avoid drawing them over- 
tight, and thereby causing a risk 
of strangulation necrosis. A snug 
apposition of surface is all that 
is necessary to ensure a perfectly 
firm, water-tight junction. When 
this suture is continuous and not 
interrupted , it is known as Dupuy- 
tren’s suture. 

The width of the fold picked 
up on each side will vary accord- 
ing to the necessities of the case. 

If the wound be small and the 
bowel-wall healthy, so that sutures 
arc well held, the fold need be but Fig. 119.— Lemben’s suture, 
small and the inner row of needle 

punctures may be quite close to the edge of the wound. In 
other instances, as, for exarhple, in the perforation of a duodenal 
or typhoid ulcer, a wider fold must be made, and greater care 
must be exercised in the introduction of the needle, since, owing 
to the thickened and stiffened wall of the gut, the needle will 
perhaps cut through, or the stitch will fail to hold when 
tightened. 

Halsted’s suture, or the mattress suture, is in reality so 
devised that each separate suture is the equivalent of a double 
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Lembert suture. The needle having passed from one side of 
the wound to the other is made to return, so tliat the two ends 
of the suture lie upon the same side of the wound. When the 

stitch is tied, there is no risk 
of undue constriction of ves- 
sels, and the stitch is little 
likely to cut through. Broad 
peritoneal surfaces are 
brought into apposition. The 
importance of the inclusion 
within the suture of the sub- 
mucosa was emphasised by 
IVofessor Halsted. It was 
claimed for this suture that 
it is so safe that a single row 
is all that is necessary; that 
the tissues are less constricted 
than they are by a Lembert ’s 
suture, and that the suture does not so readily tear out when 
submitted to tension. 

Dupuytren’s Suture. —This suture is similar to the Lembert 
suture, but is continuous, not interrupted. After the first suture 



Fig. 120,— Halstcd's suture. 



Fig. I2I. — Duimytrcn’s continuous .suture: a continuous Lembert ’s suture; it 

begins on the left. 


is introduced it is tied, and the suture is then continued from 
side to side of the wound to the opposite end. 
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Cushing’s Suture. -Hayward W. Cushing (Trans. Amer. 
Surg. Assoc., vol. xvii, 1899) has described a suture that is also con- 
tinuous. The needle, on each occasion that it is introduced, is 
passed parallel to the edge of the wound, and not, as in the Lem- 
bert or Dupuytren suture, at right angles to it. 

All the .sutures above described are passed with the intention 
of including all coats of the bowel with the exception of the 
mucosa. The layer which it is of the chiefest importance to 
secure, in order that the suture may hold well, is the submucous 
coat. This, as shewn by S. D. Gross and Halstcd, is of great 
strength and toughness, and will bear a considerable strain 
when the suture is tied. 

Tlie examination of specimens removed from patients upon 



Vi". T22. — ('iishin"’s ri"ht-an"led continuous suture. 

wliom the Lembert suture has been used shews, without doubt, 
tliat the ideal passage of the suture is not always achieved. 
In not a few instances it is found that the suture at some point 
has passed into or through the mucosa. The fear that haunts 
the surgeon’s mind is that if" the suture should penetrate the 
mucosa, a track for the escape of infected contents from the 
lumen of the bowel is open to the peritoneal cavity. Theo- 
retically the danger exists, but in practice it does not often 
prove serious, unless the perforation occurs at the point where 
a knot is tied, and then leakage is very likely to occur. In an 
interrupted suture, therefore, which perforates all the coats of the 
bowel, and in which the knot is 'tied on the serosa, there are the 
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elements of disaster. If, however, the interrupted suture is 
tied on the mucous side, it is found, as a matter of unvaried ex- 
perience, that no leakage occurs, or rather that what drainage 
or “capillary attraction” is excited by the suture, is towards 
the lumen of the gut, and not towards the peritoneal cavity. 
It has been the aim, therefore, of many operators to devise a 
stitch which, passing through all the coats on both sides of the 
wouml, may be tied in such manner that all the knots shall lie 
within the lumen of the gut. The advantages of such a stitch 
are ob\'ious: a firm, accurate, and even hold is obtained upon 
the gut; the vessels in the cut edge of the gut are controlled 
when the stitch is made continuous, and a rapid introduction 
is easily accomplished. 

The method which, among modern operations, was the 
pioneer of all those planning to effect union by through-and- 
through sutures, was suggested by .Maunsell (“ International 
Jour, of the Medical Sciences,” vol. ciii, 1892, p. 245). The fol- 
lowing is the description given by him : 

“Having cut off the cancerous, gangrenous, or injured por- 
tion of the intestine, bring together both ends of the bowel with 
two temporary sutures passed through all the coats of the in- 
testine. The long ends of these sutures are left intact. One 
is placed at the mesenteric attachment of the gut and the other 
(exaelly opposite) at the most distant portion of the bowel from 
the mesentery. 

“These temporary sutures are very important. They se- 
cure the complete peritoneal covering of the mesenteric at- 
tachment of both segments of the gut, help to maintain the 
proper relative position and accurate co-adaptation of the two 
cut ends, and facilitate their subsequent invagination through 
the opening made in the larger segment of gut. 

“When enterectomy is performed for gangrene or injury, 
the lower or distal segment of the bowel is generally the largest ; 
but where the operation is performed for stricture, cancer, or 
tumour pressing on or constricting the lumen of the gut, the 
upper or proximal portion is often much larger than the lower. 

“If you examine the gut in a living animal, you will find 
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that the blood-vessels pass into it from the mesenteric attach- 
ment. These divide and subdivide until they are lost in an 
invisible anastomosis in that portion of the intestine more dis-. 
tant from the mesentery. 

“I propose to make an opening here in the larger segment 
of the gut, through which the invaginated ends of the divided 



bowel may be dragged by the long ends of the temporary sutures, 
and when they are accurately sewn together all around, they may 
be pulled back into their normal position. 



“The edges of the longitudinal slit made in the bowel, which 
begins about an inch from its transverse section, should be well 
turned in and brought together with a continuous suture 
passed through the peritoneal and muscular coats only. It is a 
well-ascertained fact that a slight longitudinal contraction of 
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the lumen of the bowel does not interfere with its physiological 
functions. 

• “By this simple device the perfect union by suture of a com- 
plete transverse section of the bowel, with its circumferential 
peritoneal surfaces in exact jxjsition and all the knots of the 
sutures on the inside, can be accomplished. 

“ From an examination of the annexed figures it may l)e seen 
that the peritoneal surfaces are in accurate juxtaposition all 
around. While an assistant holds the ends of the temporary 
sutures, the surgeon passes a long, fine, straight needle, armed 
with a stout horse-hair or very fine silkworm-gut through both 
sides of the bowel, taking a good grip (quarter of an inch) of 
all the coats. The suture is then liookcd up from the centre of 
the invaginated gut, divided, and tied on both .sides. In this 



125. — Maunscll s operation. 


way twenty sutures can be placed rapidly in position with ten 
passages of the needle. The temporary sutures are now cut off 
short, and the sutured ends of the bowel painted with Wolfler’s 
mixture of alcohol, glycerin, and colophony, and blown over 
with iodoform — the same that he applies to the surface of the 
raw stump after removal of the tongue. The bowel is then 
pulled back. The longitudinal slit in the gut is well turned in 
and closed with a continuous suture and painted with Wolfler’s 
mixture and iodoform powder.’’ 

In actual practice, therefore, Maunsell was content to rely 
upon a single row of sutures penetrating all the coats of the 
bowel. Many surgeons, however, being sceptical as to the 
security from leakage with one layer of stitches only, added 
an outer layer of Lembert sutures. One of the further ob- 
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jections to Maunsell’s method was the possible formation of 
a diaphragm if an outer layer of Lembert sutures was used. 
In their experimental work, Edmunds and Ballance found that 
no diaphragm whatever was formed. Maunsell, by his work, 
shewed conclusively that a perfect suture-line resulted from 
the use of a single layer of stitches passing through all the coats. 
His method, however, in that it involved the making of a special 
longitudinal opening into the gut, was found to be unneces- 
sarily tedious and complex, and efforts were, therefore, directed 
to such a modification of the method as would permit the prin- 
ciple to be retained while the steps to attain it were simplified. 

Dr. Gregory Connell and Dr. Wiggin have both succeeded 
in ixjrfccting a simple and effective method. Connell’s method 
is, it seems to me, one of the most satisfactory methods of 
suture in use at the present lime. It is easy to learn, simple, 
rapidly jierformed, and the line of union is firm and free 
from any chance of leakage. The only difficulty that could 
possibly be experienced in its use is that which arises at the 
time of tying the final stitch. A very little practice makes 
this easy. The following description is given by Dr. Gregory 
Connell in “American Medicine,’’ vol. v, January, 1903, p. 135. 
I am greatly indebted to him for the excellent illustrations he 
has kindly sent to me, which are here reproduced. 

“In using the interrupted suture, the first stitch should be 
taken at the mesenteric attachment. This stitch is of the 
greatest importance on account of the separation of the serous 
covering of the bowel at this point, and great care should be 
exercised in securing a perfect serous approximation at this 
point. In order to do this in the most satisfactory manner 
a stitch should be introduced as follows: The needle is made 
to enter the bowel- wall of one cut end from the lumen, per- 
forate all coats, and pass through the serosa of one side of the 
triangular space formed by the separation of the serous coats; 
then on, over and through the serosa of the opposite cut end, 
at the same relative point, side of the triangular space, then 
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on through the wall into the lumen. This completes one-half 
of the stitch, and is made with one movement of the needle. 

“The needle is next reversed, and a distance of about \ of 
an inch (3 mm.) is made to repeat the steps in the opposite 
direction — i. e., entering the mucosa of the second cut end, 
passing through all coats of the bowel-wall, including the serosa 
of the triangular space, and then through the serosa of the tri- 
angular space of the first cut end, on through the wall into its 
lumen, where the needle end and the free end of the suture 



Fig. 128. — Connell’s suture continued. 


are tied in a knot on the mucosa. This stitch, which acts 
similar to a brad, absolutely secures a perfect serous approxima- 
tion at this point, which is considered by all to be the most 
difficult portion of an entcrorrhaphy. 

“The remainder of the union is closed by stitches exactly 
similar to tliis first stitch. The cut ends are held in proper 
position by any convenient means, such as the Lee holder, 
the Allis tenaculum forceps, or suspending loops of thread ; but 
the best method in my experience is the plan of introducing 
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a Stitch, such as are the other stitches, at a conveniently dis- 
tant point, and lea^^ng the ends of this stitch long, to be held 
by an assistant while the intervening stitches are being in- 
serted. 

“ This method has the advantage of consuming no additional 
time, for when the union is completed up to this stitch and the 
long ends are of no farther use, they are cut away, leaving the 
stitch itself in place. This method, which I described in 1901, 
has been adopted by Dr. Wiggin in the description of his method 
published ii\ 1902. 

“ With the ends thus held in proper position the introduction 
of the stitches is a very simple matter — merely one passage 
of the needle through all coats of both cut ends, and then at a 
distance of about ^ of an inch (3 mm.) the same process in the 
opposite direction, and, finally, the tying of the knot upon the 
mucosa at one side of the seam. 

“This is repeated till all but a small portion of the union 
is completed. Owing to the fact that it is impossible to place 
this last portion of the cut ends in the same relative position 
that we placed the first part — i. e., seroserous apposition, it is 
therefore necessary, in order to introduce the same variety of 
suture, to proceed somewhat differently. 

“ In order to place the last stitch and knot in exactly the 
same relative position as the first ones, we proceed in this manner: 

“The needle enters the gut-wall from the lumen, passes 
through all coats, and emerges from the serosa of one side. It 
is then made to cross over to the opjiosite wound margin, and, 
entering the serosa, passes through all the coats into the lumen 
of this side. The needle is then turned upon itself and made to 
retrace its steps at about ^ of an inch (3 mm.) distant, passing 
from the lumen through all coats, emerging from the serosa; 
then over to the opposite side and entering through the serosa, 
and finally ending in the lumen of the cut end at which it began. 

“ Now the two ends of the thread which are to make the knot 
are side by side, emerging from the mucosa into the lumen, and 
then extending from the ununited part of the entcrorrhaphy out 
of the body. The needle, in introducing this stitch, has passed 
through the cut ends in exactly the same order as it did when 
inserting the stitches in the earlier part of the operation when 
the cut ends were held in seroserous apposition — 1. e., mucosa, sub- 
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mucosa, muscularis, and serosa, then immediately on into the 
other end cut through the serosa, muscularis, submucosa, and 
the mucosa, and then this order repeated in the opposite direc- 
tion \ of an inch (3 mm.) away. 

“The needle and the free end of the suture now hang side 
by side from the mucosa, and in order that they be tied in a 
firm knot, proceed as follows: 

“At a point in the line of union, about opposite this last 
and still untied stitch, a threaded needle is inserted, eye first. 



129. — Connoirs suture continued. 


between two of the previously inserted and tied stitches. The 
needle is passed between the apposed serous surfaces into the 
lumen. 

“By passing the needle still farther onward it is made to 
present at the location of the last stitch, where the ends of the 
suture still protrude, and where the surfaces are not united. By 
slightly withdrawing the threaded needle a loop is formed with 
its thread; into this loop are placed the two free ends of the 
last stitch which is to be tied. By Avithdrawing the needle 
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Fig. i,?o. — Coniii'Il's suture continued 



Fig. 131. — ConnclFs suture continued. 
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and in its loop the stitch ends, these ends will be made to pre- 
sent upon the peritoneal aspect of the bowel on the opposite 
side, between two of the previously inserted and tied stitches — 
i. e., at the point where the threaded needle was inserted. Slight 
traction upon these ends will cause the remaining portion of 
the line of union to become inverted, and seroserous approxima- 
tion will obtain entirely around the site of suture. Upon greater 
traction the bowel will Ixicome flattened, bringing the mucous 
membrane upon which the last knot is to be located into in- 
timate relationship with the line of suture at the point where 



Fig. 132. — Connell’s suture continued. 


the free ends protrude. The knot is tied with the bowel in 
this flattened jrasition, thus avoiding the occurrence of any 
slack. While still retaining the tension and the flattened posi- 
tion, the ends of the knot are cut olT short, so preventing any 
long free ends in the lumen. Upon allownng the bowel to as- 
sume its normal contour, — that of a cylinder, — the knot will 
slip between the already tied stitches into the lumen, and as it is 
attached to the mucosa of the opposite pole of the diameter of 
the gut, it goes with that portion of the bowel-wall.” 

The Connell stitch here described is, therefore, an interrupted 
stitch. In the same pajjer, however. Dr. Connell writes : 
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“As Stated on previous occasions, either the interrupted 
or the continuous suture may be employed, the choice depend- 
ing upon the teaching or the experience that the operator has 
had. This method may l'»e applietl equally well in circular en- 
terorrhaphy, lateral anastomosis, pylorcctomy, pyloroplasty, 
gastro-enterostomy, and in incised wounds of the intestine 
or stomach, — in fact, under any conditions where the ordinary 
sutures may be employed.” 



133. — Connell’s siilurc continuctl. 


Though interrupted sutures arc, in certain stages of work, 
absolutely indisix;nsablc, — for example, in reinforcing at a 
weak spot or in securing a vessel in a cut edge of the gut, — yet 
I am convinced that the continuous suture is very decidedly 
to be preferred. The continuous suture is easily and rapidly 
introduced — very much more rapidly than the interrupted 
stitch. In the latter, the needle has to be received from an 
assistant, to be passed, the knot to be tied, and the ends to be 
cut for each separate stitch; such a series of separate move- 
ments necessarily involves a waste of time. The continuous 
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suture is tightened to exactly the right degree without any 
difficulty. It acts, when embracing all the coats, as a haemo- 
static, making the separate ligation of bleeding points unneces- 
sary. It produces, when used as a Dupuytren’s suture, very 
accurate and equal apposition of serous surfaces along the 
entire length of the wound. It has never, in my hands, caused 
sloughing of the cut edges of the wound from constriction of 
the blood-supply, and I am, therefore, compelled to think that 
this fear, so often expressed, is but a legacy from an earlier age. 
The objections which have been raised to the continuous suture 
are — 

(a) If one part of it becomes loose, the whole is liable to be- 
come insecure. When properly introduced, in the manner to be 
presently described, there is no fear whatever of any part of the 
suture working loose, nor, on the other hand, of any part of the 
suture causing puckering by being drawn overtight. An even 
tension all along the line is secured by unconscious effort after 
a little practice. 

(b) If the bowel contract, the whole suture may become 
loosened and the wound gape. This might x>erhaps be true of 
a continuous serous stitch unsupported, but if a firm hold 
of all the coats is obtained, the fear of loosening is purely 
visional^’. 

(c) A considerable length of ligature material is left in the 
coats of the intestine. It has been shewn, as the result of ex- 
perimental work and of observation upon man, that a stitch 
which perforates the mucosa will by degrees become loosened, 
and eventually pass entirely into the lumen of the gut. A 
stitch including the serous and muscular coats only will re- 
main imbedded in the coats of the gut for months or years, but 
may also, probably because of a too deej) penetration of the wall, 
eventually be discharged into the lumen. This, I believe, 
occurs in the very great majority of instances. On several occa- 
sions I have had the opixsrtunity of examining an intestinal or 
gastro-intestinal anastomosis many months after the operation, 
and I have, in almost all, found that no trace of the original 
suture of silk or thread remained. The objection to the length 
of the suture cannot be upheld. 
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These supposed disadvantages of the continuous suture have 
no foundation in exjierience. It is true that the continuous 
suture can cause harm if improperly applied, but the same ob- 
jection holds good to all forms of suture, and, indeed, to all 
surgical methods. The vice then is not in the suture, but in the 
wrongful application of it. It is perfectly easy to leani exactly 
how to introduce the stitch and the degree of tension that is the 
safest. 

Of all methods of intestinal suture, it would seem to me that 
one is unquestionably the best for general use. It is the method 
in which two sutures, both continuous, are used. The inner 
suture includes all the coats, the outer, the serous, muscular, and 
subserous coats only. The inner stitch secures good and ef- 
ficient approximation, a firm apposition, in fact, and acts per- 
fectly in controlling the bleeding from the cut edge of the gut. 
The outer suture supports the inner and ensures a sufficient 
apposition of serous surfaces. 

It might be feared that such a stitch would cause an inversion 
of the suture-line to a degree sufficient to give rise to a spur or 
diaphragm. In practice, however, it is found that the fear is not 
justified. The little thickening at the suture-line, though plainly 
seen u-ithin the first few' da3\s, gradually dwindles until a normal 
appearance remains. 

This method of suture is applicable to all forms of intestinal 
anastomosis. I have used it in gastro-enterostomy, after in- 
testinal resection in the small and large intestines, and after 
excision of the caecum, both for lateral and for end-to-end anas- 
tomoses. Its universal applicability is, of course, greatly in its 
favour, for a surgeon can the more speedily complete a suture to 
which he is accustomed. It is simple and safe. I have used it 
in one part or another over 500 times, and the only occasion 
upon w'hich the suture-line has leaked was in a case of end-to-end 
ileocolostomy, where a small faecal fistula formed and remained 
open for about ten days. When the suture is completed, the accu- 



INTESTINAL SUTURE. 349 

rate apposition ensured by the inner suture prevents leakage 
until such time as a perfect serous union is completed. 

The suture is applied in the following manner: The two open- 
ings, whether terminal or lateral, that are to be united are placed 



Fig. 134. — Intestinal suture for 
end-to-end or lateral anastomosis. 
The cut ends are clamped and the 
outer seromuscular suture is com- 
menced. 



Fijr. 135. — The seromuscular su- 
ture in its first portion is completed. 
The inner suture which embraces 
all the coats is begun. Note espe- 
cially the manner in which the gap 
in the mesentery is secured. The 
needle enters at the point, A, and 
passes at the direction of the arrow. 


side by side, the bowel in which they are, being held by a clamp. 
The outer or serous stitch is now commenced at the part of the 
gut farthest from the ojierator, and an ordinary Dupuytren’s 
stitch is used, being continueil around the posterior margin of the 
opening until the point nearest the operator is reached, when the 
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needle is laid aside. The needle, on each occasion that it is 
passed, picks up only the serous and muscular and in jiart the 
submucous coats. .\t least that is the intention of the operator, 
but I think it not at all unlikely that sometimes the needle may 
penetrate deeper than this, and inclmle all the coats of the bowel. 
If this is done no harm comes from it. 

The second inner stitch is now started. The needle is passed 

through all the walls of the gut, 
which lies to the operator’s right, 
at the point of the bowel which 
is farthest from him. After 
passing from the mucous to the 
serous coat, it is withdrawn and 
then passed through the oppos- 
ing gut from the serous surface 
to the mucous, and the suture is 
tied, so that this knot lies within 
the lumen of the bowel. If an 
end-to-end anastomosis is being 
jierformed, the first stitch is taken 
in the manner shewn in the 
annexed drawing. The end of the 
suture is left long and is held by a 
clij). The stitch is now passed 
along the hinder margins of the 
openings to be united, until the 
part of the gut nearest to the 
operator is reached. Half of the 
suture line is then completed. 
The suture now returns to the point from which it started 
along the anterior margin, picking up all the coats in the same 
manner until the original end of the suture is reached, when the 
stitch is knotted and cut short. If it is desired to infold the mucous 
membrane, which is better though not necessary, the anterior layer 
of this inner suture is passed in a different manner. The principle 



Fig. 136. — Tht; first portion of th 
inner suture is almost complete 
This is the point at which the chai 
acter of the stitch changes, as shewi 
in next illustration. 
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to be then observed is to pass the needle twice consecutively 
through each side of the wound so as always to leave a loop on the 
mucous surface. On each wound edge the needle then passes 



Fig. 137. — The inner through- 
and-through suture is changed 
here. The needle having reached 
the mucous surface of the left 
opening is passed in on this side 
again from mucous to serous sur- 
face. Then on the right side it 
passes from serous to mucous and 
back from mucous to serous sur- 
faces, so that a loop is always left 
on the mucosa. 


Fig. 13S. — The inner suture 
continued. Note the loops 
always on the mucosa. When 
the stitch is tightened the cut 
edge of the mucosa is infolded 
and serous apposition secured. 


from serous to mucous, and at once back from mucous to serous 
surface. As the stitch is drawn tight the mucosa becomes in- 
folded. The charaetcr of the suture stitch, from the ordinary 
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continuous running stitch to the " mucosa-loop ” stitch, is changed 
when the first half of it is almost complete at the point shewn in 
the figure. The needle is introduced at points about ^cfr-^ otaa 
inch apart, and the stitch is tightened to the necessary degree by 
holding it taut for the better demonstration of the next point for 
the introduction of the needle. When this stitch is complete, the 
clamps are generally removed. The outer serous stitch is now 
continued ; the needle which was temporarily laid aside being again 



Fig. 139. — The inner suture completed; tl 
return half of the outer suture begun. 


picked up and the suture 
continued around the ante- 
rior margin of the first su- 
ture until the point is 
reached from which it 
started, when the suture is 
tied and cut short. The 
needle which it will be foimd 
most convenient to use is 
the ordinary curved intes- 
tinal needle; for suture 
material I prefer celluloid 
thread. The stitch is not 
interrupted or knotted at 
any point. 

Such are the chief forms 
of intestinal suture, and by 
the help of these all forms 


of intestinal repair or anastomosis can be safely accom- 
plished. Of them all, I believe that the Connell stitch and 
the stitch just described, in which two layers of sutures are used, 
are those which possess undoubted advantages over all others. 
They are, in my opinion, the two sutures upon which surgeons 
of the present and of the immediate future will find it safest to 
depend. The use of mechanical appliances is no longer neces- 
sary; these have played their part — a most important part, I 
gratefully admit — in the development of surgical work, and it is 
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now time that their use should be abandoned. They have been 
useful, nay, indispensable, steps on the march of progress. To 
Murphy, above all other 

surgeons, — ^for his instru- > 

ach and intestines would ^ ^ x,. 

Fig. 140. — The inner suture completed; the 
never have reached its outer one (seromuscular) resumed, 

present stage. 

The weightiest argument against all mechanical aids to 
anastomosis is this — ^they are unnecessary. By their aid we do 

not accomplish anything 



Fig. 141. — ^The two sutures complete ; the final 
knot ready for tying. 


•that cannot be accom- 
plished with equal rapid- 
ity and with greater 
safety by the simple 
suture. We have noth- 
i ng to gain from their use, 
and we risk much by leav- 
ing behind something 
which may be, and often 
has been, the direct cause 
of danger and of death. 
The day of mechanical 


aids is over. The buttons 
and the bobbins, the elastic ligatures and the forceps of many 
forms, have now no more than j{|i historical interest. - 


*3 



CHAPTER XXII. 


ENTEROTOHY AND ENTEROSTOBiy. 

ENTEROTOMY. 

By the term enterotomy is understood the opening of the 
intestine for the purpose of immediate drainage or for explora- 
tion, followed by the closure of the wound. Enterotomy is to 
be distinguished from enterostomy, in which the opening in the 
intestine is fixed to the abdominal wall in such manner as to 
ensure continuous drainage from the bowel. 

The operation of enterotomy is most frequently practised in 
cases of acute intestinal obstruction. It is also, though rarely, 
necessary, in cases of polypus of the intestine, or for the removal 
of a foreign body, such as a gall-stone. Enterotomy should be 
looked upon as an almost essential feature in cases of acute in- 
testinal obstruction. If the distension of the intestine above 
the obstruction is considerable or of comparatively long stand- 
ing, the needed relief to the patient is not afforded by the mere 
act of freeing the constricted spot. The mechanical impediment 
to the onward flow of intestinal contents is not the cause of 
the serious condition of the patient. It is the overloading, 
distension, and the ulceration of the gut above the block, to- 
gether with the absorption of contents whose bacterial viru- 
lence is greatly increased, which call for instant relief. No 
operation for acute obstruction can be considered complete which 
leaves an intestine, whose fvmction it is to absorb, overdistended 
by contents of an offensive and poisonous nature. To empty 
the bowel of its faeculent contents is not to add a danger to the 
operation by reason of the opening and subsequent suture, but 
to remove, at the expense of a trifling expenditure of time, 
that condition which makes most speedily for failure. 
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In a case of acute obstruction the operation is performed in 
the following manner: 

The abdomen is opened, the point of ensnaring located, and 
the gut made free. The details of this procedure will be sub- 
sequently considered. The bowel which had been constricted 
is brought up to the surface and examined. A point about ten 
inches above the site of the constriction is chosen for the in- 
cision. It is desirable not to select a point nearer than this, 
because of the probable damage to the bowel within the few 
inches immediately above the obstruction. A loop, having been 
drawn out of the abdomen, is temporarily emptied and clamped 
by the fingers of an assistant. A longitudinal incision about one 
inch in length is then made in the bowel at the part most distant 
from the mesentery. The edges of this incision are seized and 



Fig. 142. — The author’s tube for use in intestinal obstruction. 


gently held with the finest French vulsella. The lower portion 
of the distended bowel — ^that between the site of the obstruction 
and the incision — ^is now emptied. Two fingers are placed one 
on each side of the intestine, and the contents are “milked” 
upwards and emptied through the incision, the lips of which are 
held apart by the vulsella. A glass tube (a Bantock’s tube 
does very well) about six to eight inches in length, to the outer 
end of which a large drainage-tube is attached, is now gently in- 
troduced into the opening in the gut and pushed gradually up- 
wards for three or four inches. The vulsella are now removed 
from the edges of the incision, and with a piece of gauze the bowel 
is drawn on the glass tube to within about an inch of the end to 
which the rubber tube is attached. At this point the bowel is 
held firm by an assistant, who wraps a piece of gauze, wrung out 
of hot sterile salt solution, around the tube and gut together. 



356 


ABDOMINAL OPERATIONS. 


Leakage by the side of the tube is in this way avoided. The 
surgeon now draws more and more of the intestine on to the 
tube, and as this is done, the bowel so drawn down empties its 
offensive contents through the rubber tube into a receptacle 
held for the purpose. It will be found that upon a tube 6 inches 
in length eight or ten feet of intestine can readily be drawn. 
This manceu\Te must be carried out slowly and with great care. 
Time must be allowed for the perfeet emptying of the bowel, and 
any damage to the bowel by the tube must be diligently avoided. 
When as much of the bowel as possible has been drawn on to the 
tube, the tube may be gradually withdrawn as the bowel, now 



Fig. 143. — The bowel being pushed gently along the tube. 


collapsed, is replaced gently within the abdomen, or, if thought 
desirable, the bowel may be washed out with warm sterile salt 
solution. This is done by puncturing the bowel at the highest 
point reached with a medium-sized needle to which a long 
India-rubber tube and a funnel are affixed. As the salt solution 
runs into the bowel it gradually trickles downwards and escapes 
by the rubber tube. The glass tube is withdrawn slowly, and 
the fluid is “ milked” downwards towards its outlet. If the fluid 
is found to be running upwards in the intestine instead of down- 
wards, the part of the gut immediately above the point of en- 
trance of the needle is lightly closed with a Doyen’s clamp. 
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When the glass tube is almost withdrawn, the flow of saline solu- 
tion is stopped. If necessary, one or two ounces of Epsom salts 
dissolved in water may be introduced through the needle and 
allowed to remain. The needle is now withdrawn, and the point 
of puncture closed by a few Lembert sutures which fold the in- 
testinal wall transversely. The bowel is now replaced, with the 
exception of the loop in which the incision for the tube was made. 
This is carefully washed after the removal of the tube, and closed 
by a double line of sutures — one including all the coats, the outer 



Fig. 144. — To shew the position of the tube when as much of the tube as possible 

has been drained by it. 

picking up the serous and muscular coats only. Great care is 
expended upon these sutures, since they are being introduced 
into a gut already damaged by overdistension and perhaps by 
ulceration. A final cleansing of the loop is now made, and the 
whole bowel is replaced and the wound closed. If the bowel 
has suffered excessive damage from overlong distension, a point 
higher than ten inches from the constriction may be selected. 
On this, the operator must decide. It is essential to select a 
spot whose appearance and consistence are as little different 
from the normal as possible. 
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ENTEROSTOMY. 

The oi^eration of enterostomy consists in the fixing of the 
bowel to the abdominal wall and the ojxMiing of the bowel for 
the purpose of allowng an escape of its contents. Two forms 
of opening are made. In the one, the small intestine or the 
cajcum, as a rule, is opened for the purpose of temporary drainage, 
a fcecal fistula being made. In the other, the large intestine, as a 
rule, is opened for the purpose of permanent drainage, an arti- 
ficial amts being made. 

Temporarj’’ drainage of the intestine is generally adopted 
when, in cases of acute intestinal obstruction, the patient is 
in such peril that only the smallest possible interference can be 
tolerated. In circumstances such as these any search, how- 
ever brief, however skilfully performed, would add a con- 
siderable danger to the operation. The purpose of the surgeon 
is then to give relief to the obstruction in the simplest manner, 
as speedily as possible, with the least possible disturbance of 
parts, leaving everything but the overloading of the intestine 
to be accomplished later. In some cases of obstruction, as 
Nelaton long ago pointed out, a mere relief from overdisten- 
sion will permit a return to the normal. But such a fortunate 
event is of the greatest rarity, and it should, therefore, not be 
urged as a measure of persuasion to do an imperfect operation 
except in times of the greatest stress. 

Enterostomy may also be performed at times with con- 
spicuous success in cases of post-operative paralytic distension 
of the intestines where the patient is hastening to his end. 

The operation of enterostomy, the formation of a faecal 
fistula in the small intestine, is performed as follows: The 
skin being anae.sthetised (a general anaesthetic is not necessary), 
the abdomen is opened by an incision about 2J inches in length 
in the right iliac region. This position of the incision is that 
originally advocated in 1840 by Nelaton, and it possesses many 
advantages. The first and chiefest is that if the caecum be dis- 
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tended, it can be opened, — typhlotomy, — but if it be collapsed, 
a point in the ileum low down is likely, as shewn by Monks 
and others, to present itself in the wound. The advantage 
of having the opening in the bowel as low down as possible 
needs no emphasis. As soon as the abdomen is opened the 
caecum or a distended coil of the bowel is seized and drawn gently 
outwards. The position and direction of the loop of gut se- 
lected should be changed as little as possible. The bowel is now 



Fig. 145. — Enterostomy. Foccal listula — for drainage of intestine. The purse- 
String suture is tightened around a tube. 


fixed to the parietal wound. Two sutures, one at each end, 
are first introduced. They pass through all the layers of the 
abdominal wound on one side, then pick up a broad piece of 
the serous and muscular coats of the intestine, and then pierce 
the opposite edge of the wound, passing through all the layers. 
These two sutures, one at each extremity of the portion of bowel 
to be fixed into the wound, secure a good attachment. They 
are left loose until a later stage. The peritoneal edges are now 
seized with two pairs of clips on each side, and a continuous 
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suture of fine Pagenstecher thread is introduced to unite the 
serous covering of tlie bowel to the parietal peritoneum and the 
muscle (or aponeurosis in the middle line) superficial to it. If the 
needle pass only through the ix;ritoneum, it may tear, and 
a firmer hold is therefore desirable. It is most important, 
though sometimes ditlicult, to avoid a penetration of all 
the coats of the bowel when passing this suture. The skin 
should never be included. When this suture is completed, 
the through-and -through sutures arc tied. The gut is now 

ready to be opened, 

I but it is desirable to 

])ostpone the opening, 
f done with 

^ safety, for a few hours. 

I delay of even a couple 

j of hours will ensure a 

t fairly accurate sealing- 

^ from the peritoneal 

iN,. cavity. From the in- 

t \ flamed peritoneum, 

V 1 lymph is rapidly poured 

% out. When the bowel 

^ ^ is opened, it is desirable 

to have some aiipa- 

I'ig. 146. — Tvphlotomv. The chief sutures , , , 

in position. ratus at hand where- 

with to carry off the 
profuse discharge. A Paul’s tube to the outer end of which 
a large drainage-tube is attached is the most efficient of all. 
One of medium size will be found adequate. A somewhat 
similar tube, used in America, is known as “Mixter’s” tube. 
Before opening the bowel a purse-string suture is applied around 
the spot at which the opening is to be made. When the tube 
is introduced, this suture is tied arouml the tube, and for the time 
prevents leakage. After two to five days, the suture works 
loose and the tube will be found to slip out. A second suture 



ENTEROTOMY AND ENTEROSTOMY. 361 

can then be applied, which will act for a couple of days longer, 
and will thereby postpone the soiling and irritation of the sur- 
rounding skin. Around the tube sterile gauze is packed so as 
to keep it fairly steady, and this is changed from time to time 
as seems necessary. When the tube has finally worked loose 
and has been removed, the intestinal contents are discharged 
on to the surface. As a rule, it is not long before the skin shews 
signs of redness and excoriation, and finally an intensely red, 
angry-looking, eczematous condition results. If the opening 
be anywhere in the small intestine, the condition of the pa- 
tient is lamentable and an early closure of the fistula is desirable. 
As each peristaltic wave reaches the opening there is a spurt 
of faical material or of intestinal juice, and the patient ex- 
periences a fresh accession of burning, almost intolerable pain, 
llis condition, to say the truth, is one of abject misery. The 
only relief to be obtained in such circumstances is afforded by 
keeping the patient once or twice a day in a warm bath for 
an hour. The skin irritation can be to some extent prevented 
by a frequent cleansing and by painting over the skin a sat- 
urated solution of jjure rubber in benzine. This should be 
applied from the first, and a protective coating thereby given 
to the abdominal wall. Despite all care, however, the sore- 
ness of the skin will almost inevitably occur. 

It is, as I have said, important that the continuous suture 
fixing the gut should not include the skin. The fistula is the 
more likely to close spontaneously if the skin is not included. 
The gut is, in fact, stitched to the abdominal wall in much 
the same manner as the gall-bladder in the operation of chole- 
cystotomy, and in these cases, as in those, the fistula will shew 
a tendency to close. Closure of the gall-bladder is, however, 
a matter of certainty; closure of a fajcal fistula, performed 
in the manner described, is possible, though not frequent. In 
many instances the fistula has to be closed by operation in a 
manner to be presently described. _ 

It is a matter of great importance that the opening should 
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be made into the intestine as low down as possible. The reasons 
for this are many. The high ojiening of the gut involves the 
risk of starvation. In those instances where the jejunum has 
been opened a speedy loss of weight follows, as might be an- 
ticipated. It is possible, in some such cases, to feed the pa- 
tient by the fistula and so keep him alive or improve his con- 
dition, but an early closure of the fistula is, as a rule, imperative. 

If the opening is made even three or four feet away from the 
cajcum, the bowel below the opening shews, as was pointed 
out by Lennander, the most remarkable tendency to contract 
adhesions. At a secondary operation for the closure of the 
fistula the separation of these intricate adhesions may be ex- 
tremely difficult, and when the channel has been made com- 
plete, an intestinal obstruction may be caused by them. In 
one such case of my own a third operation had to be performed, 
and the gut at the site of the faecal fistula joined, by lateral an- 
astomosis, to the transverse colon. For these reasons, then, — 
the impossibility of recognising with the limited incision and 
with the necessary absence of handling the exact portion of the 
intestine which is seized, and the tendency to the formation 
of intricate and inseparable adhesions in the collapsed intestine 
below the fistula, — it is desirable to select for the opening, 
whenever possible, the caecum rather than the small intestine. 
It is said that subsequent closure of a caecal fistula is more dif- 
ficult than in the case of an intestinal fistula. This has cer- 
tainly not been my own experience; for in those cases of 
growth in the large intestine in which obstruction has been 
acute, the faecal fistula has acted well, and when a later re- 
section and end-to-end union of the colon have rendered the 
channel once more pervious, the fistula has often closed spon- 
taneously or become materially reduced in size, so that an 
operation for its closure was of the simplest character. If 
the caecum is found collapsed, the intestine must, of course, 
be opened, but, speaking generally, the opening of the caecum 
is to be preferred to enterostomy. 



ENTEROTOMY AND ENTEROSTOMY. 


363 


In some cases the appendix may be brought up to the sur- 
face, fixed to the parietal peritoneum, and opened by cutting 
away the last half inch. A catheter may then be passed along 
the lumen of the appendix, and the caecum can thereby be drained. 
When it is desired to close the opening, the wound can be re- 
opened and the appendi.x be removed. This oi^cration, first sug- 



Fig. 147. — Appcndicostoiny. The incision in the skin is made long to shew 
the details of the operation. It necd^not be longer than 1 to inches when the 
operation is performed during life. 


gested l)y Weir, of New York, is known as Appendicostomy 
(“i\Icdical Record,” August 9, 1902). 

The operation of enterostomy, then, in certain cases, is un- 
doubtedly a life-saving measure. In cases of advanced intestinal 
obstruction, when the bowel is overdistended and the patient’s 
condition is bad, and in cases of so-called paralytic distension as- 



3^4 


ABDOMINAL OPERATIONS. 


sociated with septic peritonitis, due more often to appendicitis, 
a patient’s life may undoubtedly be saved. But it is only for 
such exceptional cases that the operation should be reserved. 
It is true, as Nclaton claimed, that in a certain proportion of 
cases relief to the overdistension of the gut permits a readjust- 
ment of an entangled and obstructed gut, so that the normal 
condition is regained. Such an occurrence is, however, of the 
rarest and should never be expected. It is far more likely that 
even after relief to the overdistension the mechanical conditions 
of obstruction will persist and will lead to serious disaster. An 
ensnaretl loop will, for example, go on to gangrene, or perforation 
and extravasation will occur. Though recovery is possible, dis- 
aster is not improbably impending. The opening of the gut 
must, therefore, be considered only as a temporary expedient — 
to be avoided, if possible; to be resorted to only under the 
pressure of urgent necessity. 



CHAPTER XXIII. 


COLOTOMY. 

Thk discussions as to the advantages of inguinal over lumbar 
colotomy, or vice versa, lose much of their interest and impor- 
tance if two x>oints be conceded by the advocates of both opera- 
tions. These two points are: 

1. That in all cases, wherever the incision may lie, the j^eri- 
toneal cavity should be ojocned. 

2. That in crises of acute obstruction demanding colotomy 
the old methods should be abandoned, and a Paul’s tube be at 
once introduced into the bowel abov^e the block. 

The necessity for the observance of the first point will be 
generally admitted. With modem methods the opening of the 
peritoneal cavity for such a brief period as is needed for the 
performance of an inguinal colotomy is quite devoid of risk. 
The chief point in the former advocacy of lumbar colotomy 
dei)endcd upon the fact that the operation could be performed 
without Oldening the peritoneum, and, in days gone by, this 
statement carried great weight. The extraperitoneal opera- 
tion, however, is most unsatisfactory, for when the colon is 
brought to the surface and opened on that side which is bare 
of i)eritoncum, a comparatively small opening is made, the open- 
ing shews a constant tendency to become narrowed, and, as 
there is no “spur” at the opening, there is an unhindered passage 
of faeces down towards the rectum. The lodgment of faeces, 
constantly increased in quantity, in the parts near the growth, 
teases the patient in many cases far more than all his other 
discomforts. Moreover, the necessity for an extraperitoneal 
oj^ening being made belonged to an age of ruder surgery. 

So far as the second point is concerned, it is only necessary 
to say that it is by the use of a Paul’s tube, and by that only, 
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that it is possible for the bowel brought to the surface to be 
opened at once without risk of soiling the jxiritoneum. The 
old extraperitoneal lumbar colotomy derived its chief claim 
to consideration from the fact that the bowel could be opened 
instantly without any chance of peritonitis ensuing. In any 
form of colotomy, however, the jxjritoneum may now be freely 
opened and its soiling be securely prevented by the use of a 
Paul’s tube. This subject is considered further in the articles 
dealing with enterostomy and wdth the treatment of intestinal 
obstruetion due to growth in the large intestine. 

For all these reasons the conclusion is reached that an 
intraperitoneal ojx'ration is always desirable. The only ques- 
tion, therefore, to be decided is as to whether an opening in 
the loin is a matter of greater convenience to the patient than 
one in the inguinal region. For many reasons, which will be 
readily understood, an opening at the side is less revolting 
than one on the anterior surface of the abdomen — it is out 
of the way, so to speak. Put lx;ing so, it is more didicult to 
attend to if the patient has to rely upon himself for his toilet. 
An opening in front is readily cleansed and the dressings are 
easily changed. 

From the anterior opening there is, as a rule, a greater ten- 
dency to prolapse of the bowel than from a lateral opening. 
But when the method to be i)resently described is adopted, the 
likelihood of prolapse to an extent causing discomfort is negli- 
gible. 

Much has been written about the distress and misery caused 
to a patient by the existence of a colotomy opening. I be- 
lieve that this is largely, if not solely, due to improper methods 
in the performance of the operation; to the extraperitoneal 
operation, with its absence of spur and consequent dribbling 
of faeces into the rectum ; and to the jirolapse from an inguinal 
opening. I do not find that, with the method to be described, 
there is any discomfort or distress whatever after the first two 
months — after the time, that is, that the patient has acquired 
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some control over the opening. I have recently written to 
eleven patients upon whom I performed colotomy followed by 
proctectomy at various times, all over six months ago. Ten 
of the patients expressed themselves as perfectly content, and 
all told me that they would decline any further operation to 
close the colotomy opening. The trouble caused by the opening 
was so slight that it was not worth while entertaining the idea 
of having even a trifling operation performed for the divert- 
ing of the faeces. One patient, though suffering no distress, 
said she would prefer to have an operation for the closure of 
the artificial anus. 

In the following description of the operation of inguinal 
colotomy the steps which are followed after the abdomen has 
been opened belong equally to the lumbar operation, and, in- 
deed, to colotomy wherever practised. 

INGUINAL COLOTOMY. 

When inguinal colotomy is performed the sigmoid flexure 
may be opened as high as possible or as low as possible. When 
of)ened as high as i.)ossib]e there is no fejir of any prolapse, but 
there is little or no fieoal continence. AVhen opened as low as 
possiljlc, there is a liability to prolai)sc, but the normal reservoir 
for the ficces, the sigmoid flexure, is i)reserved, and incontinence 
is not apt to occur. The ideal operation would be a low sigmoid 
colotomy performed in such a manner as to permit the patient to 
have good control over the faecal evacuation. I have recently 
practised an operation which seems to achieve this ideal : 

High Sigmoid Colotomy. — In performing the operation for 
inguinal colotomy it is in perhaps the majority of cases desirable 
to open the sigmoid flexure as high as possible. In this manner 
the undoubted tendency to prolapse is lessened or even abolished : 
for the sigmoid is brought to the surface at a part where its 
mesentery is short, and the support of that segment of the bowel 
engaged in the operation is therefore firm. 
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Tlie abdominal incision is made on the left side, in a manner 
precisely similar to that which is ado|Hed upon the right side 
in the removal of the appendix; that is to say, that the muscles 
are split, as suggested by McBurney, and their fibres are not 
divided. 

The incision is made with its centre at a line which joins 
the umbilicus to the anterior superior spine of the ilium, at a 
distance of i j to 2 inches from the anterior superior spine. 
If the abdominal wall is very lax and pendulous, the incision 
may be made an inch higher even than this. The skin is divided 
for a length not exceeding two inches. When the fibres of 



14S. -Colntrjmy — ihc miisrU's arr split in the maiiiuT slu'wn : ii. Fibres 
of external o]»li«|ue: h, external (»l)li(|iie split; a small niek in tlie internal 
oblique, at the outer border of the rectus; c, the internal obliqiu' and trans- 
versalis s[)lit. 


the external oblique muscle are exposetl, it will be found 
that the incision lies parallel to them. These fibres are 
split in the direction of their length, .and are separated 
gently from one another. The muscular bundles of the in- 
ternal oblique are then exposed ; their direction is almost 
at right angles to that of the fibres of. the external oblic^ue. A 
separation of these muscular bundles is effected similarly in the 
direction of their length. This, which is not always an easy 
matter, is best effected by Ixjginning the separation of them 
as near as possible to the outer border of the rectus. A small 
incision here will divide or separate the fibres of the internal 
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oblique and of the transversalis whieh lie beneath it, the trans- 
versalis fascia and the peritoneum being exposed. This small 
incision is lengthened by gently tearing the muscular fibres 
apart for a distance of about inches. A small retractor 
is then placed on each side of the wound, holding the muscles 
apart, and exposing the peritoneum, in which an incision of 
an inch, or rather less, is made. The cut edges of the i)erito- 
neum are seized with a clip on each side. 

The forefinger is then introduced into the abdomen and 
the sigmoid flexure is sought. As a rule, there is no difficulty 
whatever in finding it and in bringing it to the surface. The 
simplest method of seizing it at once is to sweej) the finger 
along the iicritoneum on the outer side of the wound across 
the iliac fossa until the mesosigmoid is reached. A loop of 
the sigmoid is then drawn to the surface. I make a point in 
all cases of seeing that the part to be engaged in the wound is 
the highest part of 'the sigmoid. The desirability of this was 
first shewn by ^Ir. Harrison Cripps. As soon as a loop of the 
bowel is drawn out of the wound, its upper end is drawn upon 
until no more of the bowel will come out; at the same time 
the lower portion of the gut is returned through the wound 
into the abdomen. When the highest portion of the sigmoid 
has been reached, a good loop of the bowel is drawn out of the 
wound and its mesentery is made tense. A close examination 
of the mesentery is made, so that a bloodless spot can be chosen 
for the passage of the suture. This spot should lie about i 
inch from the gut. The suture is now passed. In over 30 
consecutive cases 1 have used only one suture for the sup- 
port and fixation of the bowel. This stitch was first sug- 
gested by my colleague, Mr. Edward Ward. In introducing 
it I use a fully curved Hagedorn needle charged with thick 
Pagenstccher thread. The needle is passed from the centre 
of the incision on the upper or inner side of the wound, 
being introduced about J to inch from the cut edge, 

through the skin, external and internal oblique and trans- 
24 
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versalis muscles, and the jieritoncum. The clip which was 
put on to the edge of the peritoneum, immediately after 
it was incised, is drawn upon gently, so that it may be seen 

that the needle takes a good 
hold of the serous surface. The 
thread is pulled after the needle 
until only 6 inches remain on 
the outer surface of the skin. 
The needle now passes through 
the mesentery of the sigmoid 
at the bloodless spot already 
selected. During and after the 
time that this is <lone the loop 
of the sigmoid with its mesen- 
tery' is held firmly in the sur- 
geon’s left hand. The thread is 
again pulled after the needle, which now is made to transfix 
the outer or lower margin of the wound, through tdl its thick- 
ness from peritoneum to skin. The thread is now pulled tight 
between the needle, and the end left hanging from the upper 




Fig. 149. — Colotoiny. Shewing 
Ward’s stitch in horizontal sec- 
tion. 


Fig. 150. — Colotoinw Shewing Ward’s stitch in transverse section. 

side of the wound. The needle is then returned through the 
same opening in the mesentery through which it has already 
passed, the needle is disengaged, and the stitch is ready 
for tying. On the upper side of the wound are the two ends 
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of the thread — one going into and through the whole thick- 
ness of the abdominal wall, the other emerging from the open- 
ing into the mesenter>\ 

On the lower side is a 
loop. Whcti the su- 
ture is tied, a piece of 
medium-sized drain- 
age-tulje is threaded 
through this loop, so 
that the thread may 
not cut into the skin. 

As the two ends of the 
thread arc knotted to- 
gether, a similar piece 
of tube is placed in the 
loop so formed. The 
thread is drawn upon 

firmly and deliberately and a double knot is tied, 
the thread arc then cut, being left about 2 inches long. 

'I'his stitch affords a perfectly firm support to the loop of 

the sigmoid. It secures that 
a good loop of the bowel shall 
lie external to the skin, and 
it draws the skin-edges into 
the closest approximation 
with the mesentery on each 
side. There is no risk, there- 
fore, of the bowel getting 
cidrift or of the wound being 
opened more widely and a 
large amount of bowel being 
extruded. The suture, there- 


Fiji 151. — C<.)lut()my. 


Operat ion conijiletod . 

The ends of 



Fig. 152. — Ward's stitch, in “mat- 
tress” form, as seen in horizontal section. 


fore, possesses every advantage over the glass rod, or strip of 
gauze, passed through the mesentery, in the methods adopted 
by many surgeons. 
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No Other stitches than this single one are necessary. If 
the skin incision has not been made unduly large, it will be 
found to fit the loop of the bowel quite snugly. If necessary, 
a silkworm-gut stitch may lie passed at each end of the wound ; 
in these a few fibres of a longitudinal muscular band on the 
bowel may be included, so as to give a fixed point of firm union 
at each end. This, however, is not necessary, and is to be 
performed only when an unduly large wound through the 
abdominal wall has been made. 

Any loose appendices are now ligated at their attachment 
with fine catgut, and cut away. 



Fi]^. 153. — VV'ard’s stitch in “mattress” form, as seen in transv'erse section. 


A square of boiled dental rubber, or of oiled silk, is now 
applied over and around the loop of the bowel, and an ex- 
ternal dressing of wool applied. The whole operation lasts 
from ten to fifteen minutes and may be done under local 
anaesthesia. 

The supporting stitch may also be passed in the same manner 
as a mattress suture. It is this form which Mr. Ward now uses. 
The details are shewn in the annexed drawings. My own 
preference is for the first form of the stitch. 

In order to keep the bowel frfim action and to quiet the pos- 
sible unrest of the patient, a hypodermic injection of J or of a 
grain of morphine may be given, and repeated at the end of 
twenty-four hours. 
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The time at which it is necessary to open the sigmoid flexure 
varies much in different cases. If there be an acute or sub- 
acute obstruction, it may be imperative to open the gut at once ; 
in such circumstances the use of a Paul’s tube is essential, for 
it is only in this way that the wound and its immediate area 
can be kept free from contact with faecal discharge. If, how- 
ever, there be no undue urgency, at least three days may be 
allowed to elapse before the intestine is incised; and in some 
instances as long as a week may be allowed to pass. 

I have in many cases opened the bowel at the end of two, three, 
or four days, and have allowed the supporting stitch to remain 
in for several days longer. It is true that until this stitch 
is removed the bowel does not empty itself quite satisfactorily, 
but there is free escape for flatus, and for faeces in sufficient 
amount to prevent distress. The bowel is opened, as a rule, 
by an incision with the knife of a Paquelin cautery. The open- 
ing is made lengthwise into the intestine, and at first should 
be approximately an inch in length. The cautery should be 
of a dull red heat, and the division of the coat of the gut made 
slowly, so that haemorrhage is prevented. As soon as the 
lumen is freely exposed it will be seen that the two openings 
leading from the surface into the proximal and distal limbs 
of the eventrated loop are separated by a well-marked spur, 
the end of which lies well above the level of the skin. It is, there- 
fore, a physical impossibility for faeces to pass onwards into 
the distal opening: they must first escape from the proximal 
opening on to the surface. Through the distal opening, however, 
some astringent or antiseptic lotion can be introduced which 
will pass down over the growth and out of the anus, through 
a rectal tube. An ulcerating growth in the bowel can there- 
by be rendered both cleaner and sweeter, and that condition 
of irritating, ichorous discharge which is sometimes seen can 
be lessened or prevented. 

Low Sigmoid Colotomy. — I have recently performed an 
operation having for its objects the provision of a controllable 
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artificial anus and the preserv’ation of the normal function of the 
sigmoid flexure. The sole disadvantage of the method just de- 
scribed is that’the ftecal material as soon as it reaches the sigmoid 
flexure is free to escape on to the surface. The sigmoid flexure 
should act, and in health docs act, as a fascal reservoir. If, there- 



Fig. 154. — Low sigmoid colotomy. Shewing the bridge of skin under which 
the upper closed end of the sigmoid flexure, which has l)een cut through as low 
down as possible, is passed. The lower incision is shewn much larger than is 
necessary. 


fore, it is opened as low down as possible rather than as high up as 
possible, faecal material coming down the descending colon will 
not instantly be discharged upon the surface, but will be col- 
lected and detained to a convenient time in a capacious loop of 
bowel destined for that purpose. As a rule, when the sigmoid has 
been opened low down there has been a prolapse of the gut through 
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the opening. This can be prevented by the method now to be 
described. 

The operation is performed in the following manner: 

The abdomen is opened by the muscle-splitting incision just 
described. As soon as the sigmoid is exposed it is drawn up- 
wards as far as possible 
imtil there is a tight 
length leading to the rec- 
tum. At this point two 
clamps are placed, and 
the bowel is divided be- 
tween them. Both ends 
of the gut are now in- 
folded and closed by 
suture. (The bowel may 
be crushed, ligatured 
and closed in, if desired.) 

The distal end of the 
bowel is fixed to the 
lower angle of the wound 
by a couple of stitches 
which include the peri- 
toneum and the wall of 
the intestine. The up- 
per end is freed a little, 

so as to render it more Pig_ — Low sigmoid colotomy. See- 

mobile without denud- shewing the lower end closed and re- 

. . turned within the abdomen, and the upper 

ing it of its blood-supply , brought to the skin. A pad pressing in 

and is brought out of direction of the arrow prevents leakage, 

the wound as far as pos- 
sible. A few stitches fix it to the peritoneum, and the muscles 
are allowed to return to their former position. The upper closed 
end of the gut is now treated in one of two ways : either it is, if 
freely mobile and of good length, passed upwards and inwards 
under a bridge of skin, made by undermining the skin on the inner 
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side of the wound for an inch and a half ; a second smaller incision 
is then made throui^h which the end of tlie l)owel is j)ulled, and 
the ori^s^inal wound is closed. ( )r, if the bowel be but little mobile, 
beini^ held by a tii^ht mesenteiy, it is broui^ht at once t(^ the skin 
surface of the original wound, being twisted on its axis for half 
a circle. 

If the former method is possible it is the more desirable; for 
after the bowel has been (^j^ened, the subcutaneous part of it may 
be so comiwssed by a ]xid fixed upon an abdominal belt as to be 
perfectly controlled, controlled so efliciently, indeed, as to pre- 
vent even the passage of flatus, to allow which to jiass the pad 
must be lifted away from the abdomen. 

The opening of the bowel is left for two, three or four days, as 
seems neecssarw 

I believe it is to Wyeth, of \ew ^'ork, that wc arc indelitcd 
for this suggestion as to the continued usefulness of the sigmoid 
reservoir. 


THE LUMBAR OPERATION. 

Lumbar colotomy is performed in a manner jirecisely similar 
to that which is adojited in the inguinal operation; the sole 
differences arc in the position chosen for the skin incision and 
in the fact that the descending colon, wliich is not at all or 
scantily provided with a me.sentery, is ojicned instead of the 
sigmoid flexure. The incision which is most convenient is 
that which is generally known as Bryant’s incision. 

The patient lies well over on the right side, and in the hollow 
of the right loin a firm, rounded sand -bag is placed. 

The incisifm is oblique and falls upon the skin l)etween the 
last rib and the iliac^ crest. 

The line of the colon is marked on the surface from a point 
half an inch behind the middle of the line joining the anterior 
and posterior sui)erior spines vertically upwards. The centre 
of the incision lies uj)f)n this line. 

The incision divides the skin, thick subcutaneous tissues, 
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and tlic muscles down to ilie fascia lumborum, which is opened 
by a small incision. The opening is widened by gentle tear- 
ing. The fat around the kidney is now exi)osed and is gently 
displaced or torn away with the fingers. In front the i)erito- 
ncum will be seen. 

The i)eritoneum is then deliberately opened on the outer 
side of the colon. When this has been done, there is no diffi- 
culty whatever in discoxx'ring the colon. As a rule, it comes 
unbidden to the surface and is seized at once. If it should 
not do so, the left index-finger is passed into the wound towards 
the si)ine, and is made to sweep along the front of the kidney 
until it is felt to meet the colon, which is hooked upwards 
and drawn out of the wound. By pulling gently upon the 
colon the peritoneum on each side (jf it is also drawn upon, in 
such manner as t(.) fashion a sort of mesocolon. It is through 
this mesocolon that W'ard’s stitch, already described and 
illustrated, is j)assed. Mr. Ward devised this most satisfactory 
suture ex])ressly for the (.)peration of lumbar colotomy, and 
it is safe to say that no method for the performance of the 
oi)eration approaches this one, so far as the perfect character 
of the opening and, therefore, so far as the comfort of the 
patient is C( )ncerned . 

In some i)atients tlie depth of the wound may make it neces- 
sary or desirable to introduce a small drain in the posterior 
half, or possil)ly in the anterior half also, in order to prevent 
an acc'umulatiiMi of serous fluid in so dee]) a pouch. In rarer 
instances the wound from the skin to the peritoneum may 
be of so grc‘at a de])th that the colon cannot be made to reach 
tlie surface. In sueh circumstances there is nothing to be done 
Vnit to close the wound and to open the al:)domen in the manner 
already described by an incision for the j^erformance of inguinal 
('()lotomy. Such a condition of things, it is true, is rarely met 
witli, but I was unfortunate enough to exj)eriencc it in one 
ease. 

The difficulty due to an extremely short mesentery may 
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also be encountered in inguinal colotomy. If so, it may be 
overcome in one of two ways : either the parietal peritoneum 
may be stripped from the edges of the abdominal wound and 
tucked down to the sigmoid flexure by a series of sutures, the 
opening of the bowel being delayed for several days; or the 
bowel may be cut completely across, and each cut end gently 
stripped up imtil it can be made to reach the surface, or, better, 
to project well beyond it; the bowel is then stitched to the 
skin. A part of the ends may slough, owing to defective nutri- 
tion, but enough will remain to ensure an adequate opening 
on the surface. 



CHAPTER XXIV. 


ENTERO-ANASTOMOSIS, LATERAL ANASTOMOSIS, OR 
SHORT^RCUITING. 

By lateral anastomosis, or short-circuiting, of the intestine 
is understood the creation of a communication from the bowel 
above to the bowel below an impenetrable or irremovable stric- 
ture. A lateral anastomosis may be used either as a final, 
perhaps the only possible, operation, as in cases of growth of 
the intestine causing partial occlusion, when secondary de- 



Fig. 156 — Entero-anastomosis (isoperistaltic). 


posits in the liver or elsewhere are already present, or as a 
temporary measure, to give present relief to urgent symptoms, 
and thereby to prepare the way to a later resection of the growth. 
If, for example, there be a large, adherent, irremovable malig- 
nant mass in or near the caecum which is causing intestinal 
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occlusion, the ileum above the growth may be united to the 
colon at any point well beyond the growth — to the transverse 
colon or the sigmoid flexure, for example. The operation 
of short-circuiting is one of frequent use and of great service 
in any part of the alimentary canal. Gastro-enterostomy 
for pyloric obstruction, entero-anastomosis, ileosigmoidostomy, 
are all operations that have served the surgeon well. 

It is impossible, in any brief statement, to disclose the 
various indications for the performance of entero-anasto- 
mosis, but a few of the more important may be named. 

I. In intestinal ob- 
struction due to growths 
in the large or small 
intestine, where primary 
resection is impossible 
or inadvisable. The 
performance of enter- 
ostomy, formerly much 
practised, is consider- 
ably curtailed if this 
indication be observed. 
I.,ateral anastomosis in 
these circumstances is 
as simple and as safe as 
enterostomy, and is free 

Fii'. I 57. - Enlcro-anastomosis (antiperi- from all the unpleasing 
staiticL attributes of a faecal 

fistula. 

2. In cases of simjile stricture of the intestine due to cicatricial 
contraction following strangulated hernia, etc. 

3. In cases of tuberculous disease of the intestine with ex- 
tensive and inseparable adhesions, with the matting together 
of many feet of intestine in intricate confusion. 

4. In some cases of multiple adhesions due to recurrent 
appendicitis, before or after the removal of the appendix, when 
symptoms of intestinal difficulty are present. 

5. As a part in the operation of intestinal exclusion. 

The range of usefulness of this operation is considerable, 
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its safety remarkable, and its performance as simple as that 
of any abdominal operation. In comparison with end-to-end 
anastomosis it presents the undoubted advantage of having 
the line of anastomosis completely encircled by peritoneum. 
There is no weak spot, as there is at the gap in the mesentery. 
Leakage, therefore, and difficulty of suture have not to be 
reckoned with; the only point requiring care and judgment 
is the .selection of the most fitting place for the anastomosis. 

In cases of obstruction due to growth a point some distance 
above the growth should be selected, for that condition of in- 
fection and ulceration of the mucosa which prevents the heal- 
ing of a wound in end-to-end anastomosis may also wreck 
a lateral approximation. It is just as essential in this opera- 
tion, as in resection, to suture only healthy portions of the 
bowel. Lateral approximation should not be made, therefore, 
too close to the growth on either side, and portions of the bowel 
alone should be selected which permit of ready apposition with- 
out drag or tension. 

So far as the means of effecting the junction are concerned, 
it is only necessary to say that no other method than that of 
simple suture should ever be considered. In the early days 
of my experience I used the Murphy button to effect an ilco- 
sigmoidostomy, and despite the fact that the heavier end was 
placed in the sigmoid, the button made its way into the caecum 
and caused ulceration and perforation. Of the method of 
simple suture, one may safely claim that it is as easy as any 
other method; that with practice it can be performed with 
equal rapidity; that disaster to the suture-line is unknown; 
that it leaves nothing behind which can, in the after-days, be a 
source of danger, and that in actual practice it is undoubtedly 
the most satisfactory. In short, all its attributes are those 
of excellence : it leaves nothing to be desired. 

The following is the method I adopt: The appropriate 
loops of bowel having been chosen, they are drawn out of the 
abdomen and clamps are applied. It is necessary to ensure 
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that the loops to be united are applied to each other so that 
they are isoperistaltic. In the small intestine this is perhaps 
of little importance, but when the small and the large intes- 
tine are applied, it is undoubtedly an advantage. This dis- 
position of the parts is ensured by seeing that the proximal 
portion of the gut is always placed near the pivot end of the 
blade of the forceps, and the distal portion of the gut towards 
the tip of the blaile. The fin”cei)s so embracing the bowel arc 
now made to lie side by side, and hot moist compresses sur- 
round them, and a special rolled compress lies between them. 
The suture is tlien apjdied. The needle is tlie usual curved 
needle, and the thread is tlie linest Pagenstecher. A contin- 
uous seromuscular suture is first introduced, along a line about 
2 to 3 inches in length. The suture is knotted after the first 
stitch and the end is left long; it is tlien continued without in- 
terruption or knotting. The suturedine lies aliout \ incli from 
that jiortion of the bowel most distant from the mesentery, on 
the sides of the bowel wliich, in this position of the clamjis, are 
in contact. After the suture reaches tlic portion of bowel 
at the tip of the clamps' blades, the needle is laid aside. The 
intestine in front of this line of suture is now oiiened hy a straight 
incision about 2 inches in length, which divides all the coats 
down to the mucosa. As the knife cuts through these coats 
thev retract, until, by the time the mucous membrane is reached, 
an ellipse of it lies in between the wound-edges. This ellipse 
is removed ; a snip of the scissors is marie through the mucosa 
at one point, and the scissors are then carried around the whole 
ellipse until it is free. The same is done with each portion of 
the gut. There will be no bleeding from the cut edges of the 
intestine, for the clamp which holds it acts as a temporary Ixemo- 
static. The lumen of each portion of tlie bowel is emptied and 
thoroughly cleanserl with gauze swabs, which are thrown away 
as soon as they arc soiled. Care must be taken that neither the 
fingers of the surgeon nor of his assistant nor any of the parts 
around arc soiled with the intestinal contents. The inner su- 
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ture is now introduced, beginning at the proximal end of the 
incision. A similar needle and the same size of thread are used. 
The suture embraces all the coats of the gut. After the first 
stitch the thread is knotted, the end left long, the suture then 
continued along the posterior margin of the incisions to the dis- 
tal end of the wound, and, finally, the suture is continued around 
the anterior margins until the point of starting is reached, when 



3 5S. 'I'ho iniKM' suluiv in lateral anastomosis to shew the infoldinj^ of the 

7niicosa which n\snlls. A loop of the suture lies on the mucous surface. 

the end originally left long is tied with the end in the needle 
find the threads cut short. This inner stitch secures a perfect 
apposition, which is water-tight, and it is drawn sufiiciently 
tight to secure the vessels in the cut edges. As each stitch is 
passed the thread is drawn upon with sufficient tension to lift 
up those portions of the intestine into which the needle has next 
to pass. The stitch is continuous throughout ; there is no fear 
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of its causii\i^ a ])uckerin^ of the wtnind-edges. With this su- 
ture sjxvial care must be taken to infold the mucosa. This 
may be done by elianginjx the suture when the posterior part 
of tlie intestine luis been sutured. Wlien tliis point is reached, 
the needle is ])assed from the mucosa of the bowel which lies to 
the surgeon’s left through all the coats to the serous surface. 
Then on each side the needle picks up a piece of the edge in a 
suture which lies jnirallel to the cut margin, the loo]) of tlie 
suture being always on the mucous surface (h^ig. 158). After 
the comi)letion of this suture the clamps are rem()ved, and a 
general cleansing of the bowel and of the hands is made, 
for the mucosa, which is ])robably infected, is now closed off. 
It is often desirable for the surgeon to change his gloves. 
If any ]X)int in the cut edges shews any sign of l)lee(ling, an 
interrupted suture is introduced and tied with sullicient force 
to arrest the hiemorrhage. The first needle, which carried the 
seromuscular stitch, is now picked uj^ and the suture continued 
round in front of the inner stitch and about \ im‘h from it, 
until the point from which it started is reached. The end of 
this outer suture, if dragged upon by an assistant, will facili- 
tate the introduction of tlie stitch around the anterior half 
r)f the wound. Tlic tw(.> ends of the suture are now tied and 
cut short and the anastomosis is complete. A reference to 
the diagrams used in the description of tlie operation of gas- 
tro-enterost<miy will here be useful. 

A junction lictween two portions of the bowel effected by 
this suture is water-tight at once. The inner suture secures 
that. It is remarkable how rapidly the outer suture, secur- 
ing accurate jieritoneal approximation, ensures a firm union. 
In one case, a woman, of sixty-seven, I performed ileosigmoidos- 
tomy f(.)r acute obstruction depending u])on a growth in the 
c*x‘cum. After the anastomosis was comjilete an assistant 
stretchefl the sjihincter and 1 milked a very large quantity of 
thin fcccal material through the opening into the sigmtiid 
and rectum. The patient died twenty-three and one-half hours 
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after the ()i)erati()n, and the suture could hardly be recognised, 
so perfectly was it sealed off by accurate peritoneal adhesion. 
Tlie general appearance of the j)arts was such that it was diffi- 
cult to believe that so perfect a healing had been possible in 
so short a time. 

The same tcchni(]ue is adopted in all circumstances. The 
only difficulty that I have met with is that in some instances 
the mesosigmoid is so short that the bowel cannot be 
drawn outside the al)domen. 1 have found that a pair of 
Doyen curved clamps, applied so that the concavity is for- 
wards (towards the operator), is then a help. If these can- 
not be used, then the sigmoid must be temporarily held by an 
assistant. 



CHAPTER XXV. 


ENTERECTOMY. 

Enterectomy, or the removal of a portion of the intestine, 
may be performed upon the small intestine, in any part of tlie 
colon, or at the ileociecal junction. 

Removal of a portion of the bowel is necessary in the fol- 
lowing conditions : 

1. In new-growths. 

2. In stricture of the intestine due to former or present 
ulceration, most frequently tuberculous in character, or follow- 
ing upon strangulation. 

3. Gangrene of the intestine, due to strangulation in a 
hernial sac, or occurring in intestinal obstruction. 

4. Irreducible intussiusception, associated with growth, simple 
or malignant. 

5. In some forms of perforation of the intestine where two 
or more wounds lie close together, as in gunshot wounds. 

6. In extensive lacerations of the intestine or of the mesen- 
tery, of the kind h^und in “ buffer’^ accidents, or as the result 
of a bay(^nct c)r stab-wound. 

7. In certain cases of hecal fistula, designedly or accidentally 
produced. 

8. In cases of growth in the mesentery when the vascular 
supply of the bowel is endangered. 

The subject will be considered under tlie following lieadings: 

Resection of the small intestine. 

(a) For growth or stricture, or in cases of mesenteric 
tumour when the vascular supply of the gut is 
involved. 

(b) In cases of gangrene dependent upon stran- 
gulated hernia or in acute obstruction. 

3S6 
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Resection of the caecum. 

Resection of the large intestine. 

(a) For growth. 

(b) ]^''or growth causing acute obstruction. 

RESECTION OF THE SMALL INTESTINE. 

(a) Resection of the Small Intestine for Growth or Stricture. — 

Growth of the small intestine is infrequent. 1 have only thrice 
been called upon to remove malignant growths from the ileum 
or jejunum. Tuberculous stricture following upon ulceration 
is occasionally seen, and in some instances the thickening in 
the gut may be so marked as to cause a strong resemblance to 
primary growth. 

The abdomen is opened, as a rule, through the middle line. 
If the tumour, perceptible before the operation, seems fixed 
in any part of the abdomen, the incision may be made directly 
over the most iirominent portion of it. The abdominal in- 
cision is made in the usual manner, and the hand is introduced 
into the abdomen and a general examination of the parts is 
made. If, on careful exposure of the growth, it is found that 
a decided obstruction is caused by it and that the gut on the 
proximal side is acutely distended, no resection operation can 
be undertaken, faitercctomy, followed by primary suture in 
cases of intestinal obstruction due to growth, is doomed to 
failure. A lateral anastomosis between the bowel above and 
the bowel below the growth will then be undertaken. If, how- 
ever, all the conditions arc favourable for resection, this should 
be done. 

The bowel is first carefully isolated. There may be adhe- 
sions binding the growth to the abdominal wall, to a neighbor- 
ing coil of intestine, or, as is most commonly the case, to the 
omentum. Many of these adhesions give way under gentle 
pressure or with gauze stripping. They should always be 
detached firmly but gently. Remghness and impatience are 
out of place. Omental adhesions are ligated off about to 



AHDOMINAL OPERATIONS. 


2 inches from tlie gnnvth if possible. If any part of the intes- 
tine is adherent tc^ the i^rowth, it slumld be separated with 
especial care. In three cases of my own (two of gnnvth, one 
of tuberciihms disease) a separation Wc'is (luite impossilde, and 
the adherent hx^p of bowel had to be excised, a double 
enterectomy bcinij; performed. On a subse(|iient examination 
with the microsco])e the adherent looj) was found, in each case, 
io be invatled extensively by t^rowth. In cases of tuberculous 
disease the atlhesu^ns are even more Inndinii^ and more com- 
plex than in cases of growth. 

The adhesions ha\ing been sci)aratcd, the involved loop 
of gut is drawn well out of tlie abdomen, so that the full ex- 




tent of the disease and of the glandular enlargement can be 
seen. The limits of the excision having been determined upon, 
the large swaV)s wrung out of sterile hot salt solution are in- 
troduced. Two layers arc used in the customary manner. 
The deeper layer that is first intnxluced consists of larger swabs, 
which remain unchanged throughout; tlie more sui)erficial 
layer ermsists of smaller swabs which are changed as soon as 
soiled. Xo ])art of the abdominal contents l)ut that being 
dealt with should, at any time, come into view. 

The intestine Iiaving been isolated and the general perito- 
neal cavity shut olT by the ])acking of swabs, the resection is 
l)egun. In the case of the small intestine it is always possible 
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to do tliis outside the abdomen, and tliere is every advantage 
in so doing it. Tlie limits of the gut to be removed being de- 
termined, tile intestinal elamps are a])plied. Four pairs are 
neeessary two jiairs at eaeh ])oint of seetion. If the intestine 
is at all distended with fa’culent material or with flatus, the lower 
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clamps ean be first ai)plied, the bowel divided, and the ujiper 
cut end drawn away from the wound, its clamp remoxed, and 
the l)owel allowed to drain away its contents into a dish. The 
upper clamjis are then a])plied and the intestine between them 
divided. As a rule, however, no emptying (^f the intestine is 
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necessary, and the clamps both above and below may be applied 
at once. In placing them in position it is important to remem- 
ber that they must not be at right angles to the longitudinal 
axis of the intestine, but that they must lie obliquely, so that 
their tips approach one another. A triangular portion of mesen- 
tery with its portion of bt)wel is therefore partly included in the 
grasp of the clamps, the apex of the triangle being towards the 
root of the mesentery, the base being, of course, the bowel to 
be remov’ed. By so applying the clamps an adequate blood- 
supply for the cut ends of the gut is assured, and a slightly larger 



Fig. i6i. — The lines o£ section of small intestine tint! mesentery in a case of 
cnterectomy (Hartmann) . 

section of the intestine is left for the anastomosis. The bowel 
is now divided at each end, and the cut ends at once cleansed 
with many swabs wrung out of saline solution. As soon as 
the division is made, each end of the intestine is temporarily 
wrapped in a swab of gauze and carefully protected so that no 
soiling of any part of the operation area by contact with a cer- 
tainly infected mucosa can occur. The incision is carried on- 
wards, obliquely into the mesentery, and any bleeding points 
at once seized with clips. Or, as is my usual practice, the apex 
of the wedge of mesentery to be removed is found and isolated 
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and a broad clip of my own pattern is applied to it. The clip 
is squeezed home and allowed to remain for a few seconds. When 
it is removed, a deep groove will be seen, all except the vessels 
and the peritoneum having been squeezed away by the press- 
ure of the forceps. Into the groove so left a catgut ligature 
or a fine Pagenstecher ligature is placed and tied. A clamp is 
then applied about i inch distal to the 
ligatvure, and the mesentery between 
them is divided. The remainder of the 
mesentery is now cut through on each 
side, and the whole affected loop is free. 

Some vessels in the cut mesentery near 
the bowel will require clipping. In this 
portion which is now removed will be 
the growth, a length of healthy bowel 
on each side, and a wedge of mesentery 
containing all the lymphatic vessels 
and glands draining the diseased intes- 
tine. The condition of affairs at this 
stage of the operation is represented 
in Fig. 160. A general cleaning-up of 
the operation area is now necessary. 

The inner layer of swabs is changed, 
the ends of the bowel are cleansed 
again, and the hands are well rinsed 
in fresh sterile salt solution. The 
approximation of the divided ends by Fig. 162. — Two sizes of 

suture is now begun. The clamps are M°y“han-s forceps (made 
° ^ by Down Brothers, London). 

drawn together and laid side by side, 

and wrapped around with hot moist gauze. If the upper 
opening of the bowel is rather larger than the lower, as may 
be the case, a longitudinal incision is made into the lower 
portion along a line most distant from the mesenteric attach- 
ment. The stitches are now introduced. That portion of 
the bowel at the mesenteric edge is' first stitched, and very 
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especial care is taken with the first few turns of the needle. 
The first stitch is seromuscular, and picks up the outer cover- 
ing of the bowel about ^ inch from the cut edge. The suture 
begins near the mesenteric attachment, and, in the first two pass- 
ages of the needle, only the mesentery is pierced on each side. 
As the mesentery reaches the intestine its layers separate, leav- 
ing a triangular gap. It is the mesentery bounding the tri- 
angular gap which is picked up by the first turns of the needle. 
The suture is then continued, including the serous and muscu- 
lar coats only (perhaps the submucous, or a 
part of it, also), until one-half the circum- 
ference of the bowel is united, until, that is 
to say, the part of the gut most distant from 
the mesentery is reached. The needle is 
then laid aside. 

The inner suture is now introduced. 
This includes all the coats of the bowel, 
and ensures two results- a perfect mechani- 
cal approximation of the divided ends of 
the bowel and haimostasis. It is not neces- 
sary to clip and to ligate any points in the 
cut edge of either end of the intestine. To 
intrcxluce the stitch skilfully some practice is 
required. Owing to prolapse or retraction 
of the mucosa, it may be difficult to pick up, 
on the needle-point, precisely that amount of intestine which is 
necessary. The stitch may at first be drawn overtight; it is 
more likely, however, that it will not be drawn tight enough. 

I have found the best standard of the necessary degree of tight- 
ness that which results from a drag upon the thread from the 
last stitch of a degree sufficient to raise up, prominently, that 
part of the walls of the intestine into which the needle is next 
to pass. If the thread be drawn steadily and held firmly up- 
wards, it raises the portion of bowel through which the needle 
last passed, and makes prominent that part which is about to 



Fig. 163. — End- 
t(j-cnd anastomosis 
after entcrcctomy. 
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be caught up in the needle. It is the first two turns of this su- 
ture which are of the chiefest importance. By them the gap 
at the junction of the mesentery and of the bowel is closed, and 
a perfect serous apposition ensured. As the two openings lie 
side by side there are two triangular gaps, in the right and left 
divided ends of the intestine. The stitch is begun by being 
passed from the mucosa of the liunen of the bc^wel on the right, 
through all the wall of the bowel, and 
through that portion of the mesentery 
which has just separated from its fellow 
at the gap; from there the needle passes 
to the bowel on the left, transfixing all 
the coats, beginning with the separating 
layer of mesentery and passing then into 
the lumen of the bowel; from here it 
pierces the mucosa about J inch from 
the point of its last emergence through 
all the coats and through the other leaf 
of the mesentery; and, finally, it passes 
from the" mesentery to the mucosa of the 
portion of intestine to the right, entering 
the lumen of this bowel through the 
mucosa about ^ inch from its original 
point of entry ; the suture is tied and 
the end left long. (A reference to the Fig. 164.— End-to- 
annexed diagram will make the path of 
the needle clear.) The suture is now 
continued around the posterior half of the margins of the 
opening, embracing all the coats and being pulled fairly tight 
and even. No puckering of the gut need be feared. Each 
individual portion of the stitch must be separately tightened. 
If one loop be left slack, it cannot be tightened later without 
releasing all the stitch. The suture approximates first the pos- 
terior margins, and then, without change or interruption, is 
passed along the anterior margins until the end, left long at 
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the first stitch, is reached, when the thread is knotted and cut 
short. As the stitch passes along the anterior margin it is impor- 
tant to see that the mucosa is infolded. This may best be done 



Fig. 165. — ^The first portion of the Fig. 166. — The inner through- 

inner suture is almost complete. and-through suture is changed here. 
This is the point at which the char- The needle having reached the mu- 

acter of the stitch changes, as shewn cous surface of the left opening is 

in next illustration. passed in on this side again from 

mucous to serous surface. Then on 
the right side it passes from serous to 
mucous and back from mucous to 
serous surfaces, so that a loop is 
always left on the mucosa. 

by changing the type of stitch. The needle is passed twice through 
the bowel on each side : from serosa to mucosa and back again 
to serosa on the one side, then similarly on the opposite side, so 
that a loop lies always on the mucoixs surface. As the suture is 
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tightened the mucous membrane is infolded. The last turn of this 
stitch passes from serosa to mucosa only, and there the knot is tied. 
The clamps are now removed from the intestine, as the ends 
are securely closed, in order to see if the suture-line bleeds at 
all. As a rule, the haemostasis is perfect, but once and again 
a point will be found to bleed. A separate interrupted stitch 
is then passed to include this point. 

The arrest of the haemorrhage being 
complete, the bowel is again gently 
washed, and the seromuscular stitch, 
laid aside for a time, is now re- 
started. The circuit is completed 
by carrying this suture along the 
anterior margins until the mesen- 
tery is reached. Two turns of the 
needle are then taken in the mes- 
entery, and, finally, the needle is 
passed through the mesentery to 
the deeper (or posterior) side, where 
it meets the end originally left long. 

The two ends are tied and cut short. 

A perfect apposition results. 

The weak point in the suture-line 

— the gap at the mesentery-— is 

strengthened by both stitches, and 167.— The mner suture 

continued. Note the loop always 
a leakage is virtually impossible. on the mucosa. When the 

Throughout the whole procedure ®**'^‘* tightened the cut edge 

\ of the mucosa is infolded and 

of suture introduction the greatest serous apposition secured. 

neatness, precision and fineness must 

be exercised, for here, more than anywhere, the surgeon’s 
reward is in strict proportion to his deserts. A faulty suture 
will always cause leakage ; nothing can prevent its doing so ; a 
suture properly applied will secure perfect union. 

The slit in the mesentery has now to be closed, and the bleed- 
ing points in the cut edges to be ligated. It is generally advised 
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tliat a tlirough-arul-through stitch should be used to close tlie 
mesenteric wound, but I have found such stitclics a source, not 
infrequently, of tnnible. A small vessel may be ])unetured and 

a hjematoma rajMdly forms, or at 
any ])oint where the needle punc- 
I tures some ha‘morrhage may be 

A started. J have, therefore, ceased 

/A V 1 t(^ use sutures in the mesenterv. 

The plan I adoj^t is that first sui;- 
jested by my colleague, Mr. Little- 
wood, namely, to tie any bleediiyi^ 
A , ])oint in the cuted<^aM)f the mesen- 

tery, and in the same li^itature to in- 
, elude subsequentlv the exactlv op- 

r 1 ". j 6S. — hiui-lo-cinl anastoino- ^ . ' 

sis continiu-a. posing point in the opposite cut 

edge. This is done at each point 

wliere a clip had been placed, and if the ligatures are 

not suHiciently close, a clip is introduced (.)n tlie cut edge 

of one side, a ligature ap])lied, the clip removed and at 


wliere a clip had been 



Fi;;. i6(>.- ~Enfl-to-(‘n(l anaslomo- Fig. 170. - Eiul-to-cnd ariastonicsis 

sis continut’d. continued. 

once put upr)n the corresponding point in the o])]^ositc edge, 
which is then taken in the same ligature. 

In cases of growth in the mesentery, when the removal 
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(,)[ the growth involves the destruction of the blood-supply to 
the intestine, a resection of the gut cannot be avoided. So 
iTiuch of the bowel must be removed as seems, in each case, 
to be necessary. As a rule, there is no difficulty in seeing what 
the limits of such a resection must be, though to one unac- 
customed to this branch of surgery, the extensive removal 
may seem surprising. The mesentery may be likened in its 
shape to an open fan, the smaller end representing the pos- 
terior attachment. This attachment is aj)j)roximatcly six to 



Fii;. r 7 I . anasto- 
mosis laj^ature of o])- 

posiiij^ ])( Milts in tlio <livi(k*<l 
mt’senterv. 




\ 



Fii^. 172. -End-to-ond anasloinosis: 
the operation conelmU'd. 


eiglit inches in length, wliereas tlie intestinal attacliment of 
the mesentery is eigliteeii feet in lengtli. A small wound in 
the posterior portitni of the mesentery leaves perhaps several 
feet of tlie gut bereft of its l)lood-sui)ply. A small wound in 
the terminal branches of the su])erior mesenteric artery is in- 
evitably followed by gangrene of the bowel. If the wound be 
in the second series of vascular arches, it is possible for the 
circulation to be carried on through the free lateral anastomoses. 

Resection for Tuberculous Disease of the Intestine. Tuber- 
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culous Stricture of the intestine possesses many points of espe- 
cial interest. The disease is far from uncommon; it affects 
the sexes indifferenth% and, owing to the fact that fibrous 
hyperplastic changes are frequent, a mistaken diagnosis of 
carcinoma may be made. The favourite sites of the disease are 
the lower end of the ileum and the ca.‘cum; multiple strictures 
may exist close together, or they may be scattered at irregular 
intervals over several feet of the small intestine. When the 
ileocaccal region is affected, a diagnosis of chronic appendicitis 
or of malignant disease may be made. The fullest and most 
accurate account of this disease is that given by Mr. F. M. Caird 
in the “Scottish Medical and Surgical Journal,” vol. xiv, p. 20, 
and I therefore quote at length from this article : 

“The clinical features in the cases under consideration 
present a long history of failing health and indigestion associated 
with progressive emaciation. A persorud and family history 
of tubercle can generally be obtained. The bowels are usually 
constipated, and purgatives are generally required. Severe 
colic, pain, and tenderness become gradually pronounced. A 
salient feature is the presence of loud borborygmi, which not 
only annoy the patient, but arc frequently audible to bystand- 
ers. Vomiting may be frequent and often gives relief. Haem- 
atemesis is not met with, nor the passage of blood, although 
piles may co-exist. The abdomen becomes swollen and tense. 
Ladder-like patterns and marked peristaltic weaves are seen. 
A tumour may be palpated in ileocaccal cases. Owing to the 
site of the lesion, complete obstruction does not readily occur, 
unless the stricture becomes impermeable and is blocked with 
some foreign body, or is complicated by adhesions to adjacent 
coils of intestine. 

“The principles common to cnterectomy for malignant 
disease — gangrene of the bowel, etc. — guide us in dealing with 
tubercular stricture, but the operative measures are frequently 
more difficult, and this is especially the case when we have to 
deal with adhesions. One may shell a loop of intestine affected 
with carcinoma from out a mass of surrounding, dense, in- 
flammatory tissue, as in cases of adherent ciecal and sigmoid 
tumour; blit in tubercle there is greater infiltration, and while 
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carcinoma may be shut in by the new fibrous tissue, the tuber- 
culous process frequently bursts through the muscular and 
serous coats and infiltrates widely. 

“The free, non-adherent strictures of the small intestine 
give rise to less trouble, but in any case an anxious element 
exists in the wide-spread implication of lymphatic glands, 
which may necessitate a far-reaching removal of mesentery 
and entail the sacrifice of healthy intestine. Or, again, some 
of the caseating glands may have softened or suppurated, and 
may rupture into the peritoneal cavity during manipulation, 
and so determine a fatal issue. In operating, then, let the 
patient be suitably prepared, cut wide of the diseased area, 
and see that the distended intestine above the stricture be 
thoroughly emptied. It is always important to plant the 
sutures in healthy, non-congested bowel. 

“We have three classes, which may be treated as follows: 

“i. If the strictured area be non-adherent, be localised 
and solitary, divide well above the proximal dilated portion, 
since there is a tendency for development of secondary tu- 
bercle at points of erosion and ulceration above the primary 
lesion. Always search for other strictures. Should there be 
multiple strictures separated by a lengthy interval of healthy 
intestine, without glandular implication, it is better to deal 
with each stricture individually than to excise an undue length 
of the alimentary canal. 

“2. In dealing with an area of coils matted to each other, 
it is advisable to ascertain, in the first place, the extent and 
relation of the parts involved. One next carefully identifies 
the free, healthy proximal and distal intestine, and, applying 
clamps, proceeds to remove the entire mass. The mesenteries 
may be divided close to their origins, as this entails the liga- 
tion of fewer, if larger, vessels, and allows one to remove all 
the lymphatic glands. As already indicated, since the latter 
cannot well be dissected out without damage to the blood- 
supply of the intestine, it may be necessary to remove much 
bowel in clearing away the infected glands. Should the mass 
at any point be firmly adherent at one point to an adjacent 
healthy loop, it would appear needful to excise the implicated 
wall of that loop and so avoid the possibility of leaving a future 
focus of disease. 
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“3. When there are numerous adhesions of coils not only 
to each other, but also to adjacent strictures, so that the mass 
cannot be liberated without grave risk, it might be safer to 
sever the healthy proximal and distal coils of gut, and unite 
them end to end. The divided lumina in connexion with the 
diseased area may now be conducted externally, so as to open 
on the abdominal wall. Had this method of complete oc- 
clusion been practised in one of the cases, the patient’s life 
might have been saved, and the tuberculous area thus left 
in situ might have undergone atrophy, or might have been 
removed at a later date, under more favourable circumstances. 
It is also probable that a short-circuiting by lateral anastomosis 
may occasionally give better results, as has been found by 
others, but, on the whole, radical measures are usually to be 
favoured.” 

(6) Resection of the Intestine in Cases of Acute Obstruction 
or in Cases of Strangulated Hernia. — (langrene of the intestine 
as the result of strangulation within the abdomen or in a her- 
nial sac depends in part upon the tightness of the constriction, 
in part upon the virulence of the micro-organisms which are 
present in the ensnared loop. An examination of the parts 
in such cases will shew that the acute infective process is most 
intense in this loop, but that it is by no means confined solely 
to it. The acute inflammation, leading on to ulceration or even 
gangrene, and the bacterial invasion of the coats of the bowel 
extend upwards and downwards in the bowel, but to a greater 
length and to a much more severe degree in the part abcjve the 
constriction than in that below.'. In all resection operations 
undertaken for gangrene it is, therefore, necessary to cut through 
the bowel, on each side, wide of the gangrenous portion, but. 
especially, to remove freely on the upper side. The extent 
to which the bowel should be removed is not always easy to 
determine, for the gut, after division of the corlstriction, may, 
from a seemingly hopeless condition, slowly change its appear- 
ance and become almost normal. In all these cases, there- 
fore, the intestine should be subject to the most careful ,exami- 
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nation, and the condition of the vessels of supply in the mesen- 
tery be determined. If the veins are thrombosed, and if the 
arteries have ceased to beat, the bowel, though it may recover 
its colour and appearance after release of the constriction, is 
probably not in a satisfactory condition for suture. In several 
recorded cases, and in some few observed by myself, an enterec- 
tomy performed in such circumstances has failed by reason 
of gangrene and leakage at the line of suture or from gangrene 
and perforation in the proximal portion of the bowel. It is 
better to err, if an error must be made, on the side of free re- 
moval. It is not the length of the bowel removed in these cases 
which makes the operation hazardous, for two feet of the in- 
testine are removed as easily as two inches, but the inadequate 
removal of bowel seriously damaged and gravely infected, with 
vessels thrombosed, and the performance of an end-to-end anasto- 
mosis in a part of the bowel which cannot heal. 

The removal of the bowel, therefore, must be free, espe- 
cially upon the upper side. The anastomosis of the divided ends 
is carried out in the manner already described. 

It is especially in these cases of overdistension of the intes- 
tine as the result of acute intestinal obstruction that the device 
already mentioned of emptying the intestine is of greatest ser- 
vice. The clamps on the lower side of the gangrenous loop are 
first applied and the bowel is divided between them. The prox- 
imal portion of the bowel is then freed from its mesentery to a 
degree which will permit its being drawn away from the wound 
for six to eight inches. The clamp which closes its end is then 
removed, and the gut allowed to empty itself of air and fluid 
motion. The bowel above the obstruction is emptied by “milk- 
ing” until the overdistension is completely relieved. The clamps 
are then applied above, and the diseased bowel removed. The 
removal of the mesentery to the same extent as in cases of 
growth is not necessary. The method shewn in the diagrams 
annexed (Figs. 173 and 174) may be followed. 

The length of intestine which can be successfully removed 

26 
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has been investigated by experiment upon animals and, in 
cases of extensive gangrene necessitating resection, in man. 

Dr. Alexander Blayncy (“Brit. Med. Jour.,” November i6, 
1901, p. 1456), in recording the case of Mr. Hayes, in which 8 
feet 4^ inches of intestine were successfully removed from a 
boy aged ten, on account of a crush of the bowel and mesentery, 
discusses in detail the question of the possibility of removing 
large portions of the intestine. He refers to the experimental 
work of Senn, Trzebicky, an<l ^lonari, and writes: 



Fig. 17,3. — EntcriX’tomy. The mesenterv' is ligatetl off close to the gut (aftt‘r 

Koclier) . 

“Senn, who was the first to undertake the work, used as his 
material cats and dogs, on which animals he performed exten- 
sive resections of the small intestine in seven cases. Of these, 
however, only two were available subsequently for the pur- 
poses of the exjjcriment. In both of these intense, long-con- 
tinued, and eventually fatal marasmus with diarrhoea and 
increased appetite was the sequel of the resection. As a 
result of these experiments Senn came to the conclusion that 
the excision of more than one-third of the whole length 
of the small intestine was an operation dangerous to life. 
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productive of marasmus, and in this way eventually fatal. 
He directed attentum to a compensatory hyj)ertrophy of 
the intestinal wall which he found to be present in those 
cases which had survived for a considerable time. The con- 
clusions of Trzebicky, as a result of 28 extensive resections of 
the small intestines performed on animals, were as follows: 
Resections of half the small intestine were tolerated quite well. 
Resections of two-thirds and upwards of the jejunum and 
ileum made such an inroad on the chemical and mechanical 
processes of digestion that the prolongation of life became 



Fig. 174. — EiUorcctomy — folding uf the mesentery (after Kocher). 

impossible. There was iiicessant diarrhoea, followed at a later 
stage by vomiting; focMl \yas voided for the most part un- 
digested, and, in spite of a craving appetite, the animals perished 
with symptoms of complete inanition. Trzebicky also ob- 
served that the effects of the resection of the beginning of the 
jejunum were more serious than those of resection nearer the 
ileocaical valv’c — a result to be expected considering the wider, 
thicker, and more vascular condition of the jejunum. Trans- 
ferring his results to the human subject and taking 560 cm. 
(18 feet 5 inches) as the minimum length of the small intestine, 
he declared that resection of one-half of it- -that is, 280 cm. 
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(9 feet 2J inches) — was quite permissible, provided no further 
complications were present. Monari goes even a step further. 
He believes he has prov-ed by his experiments on dogs that 
seven-eighths of the intestine can be removed without the pro- 
duction of important interference with metabolism. He as- 
serts that at least one-half of the small intestine may be removed 
in man without the person’s metabolism being very much in- 
fluenced for the worse. Like Senn, he found hypertrophy and 
hyperplasia of the gastro-intestimd tract in the dogs which had 
been operated upon and where the operation was well borne. 
The mucous membrane was thicker and more richly covered with 
villi. In those dogs which had died he found that the intestine 
left behind had become atrophic, the atrophy shewing itself 
in wasting of the villi and desquamation of epithelium. We 
thus see that these observers are not agreed among themselves 
as to how much intestine may be safely removed from dogs, 
while in their inferences in applying the results of their experi- 
ments to man two agree that removal of one-half is feasible, 
without producing any grave disturbances in assimilation, while 
Senn would assign one-third as the extreme maximum limit.” 

Dr. Roswell Park, of Buffalo, in recording a case (^f the suc- 
cessful removal of 265 cm., equal to 8 feet 9 inches, refers to a 
series of cases in which over 200 cm. were excised. These cases 
are shewn in the following table (Roswell Park, ‘‘Buffalo Med- 
ical Journal,” April, 1903): 

CASES OF INTESTINAL RESECTION WITH REMOVAL OF MORE 
TUAN 200 CM. OF INTESTINE. 


Operator. Amount Removed. Result. 

1. Koeberlc 6 ft. lo in. (205 cm.) Recovered. 

2. Kocher 6 ft. ii in. (208 “ ) “ 

3. Dressman 7 ft. 2 in. (215 “ ) “ 

4. Shepherd 7 ft. 9 in. (234 “ ) 

5. Kukula 7 ft. 9 in. (237 “ ) “ 

6. Harris 7 ft. 10 in. (239 “ ) “ 

7. Hayes 8 ft. 4J in. (248 “ ) “ 

8. Peck 8 ft. 5i in. (251 “ ) 

9. Lawers 8 ft. 9 in. (265 “ ) 

10. Roswell Park 8 ft. 9 in. (265 “ ) “ 

11. Payr 9 ft. 4 in. (275 “ ) 

12. Maydl 9 ft. 4 in. (284 “ ) Died three weeks later 

of inanition. 
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CASES OF INTESTINAL RESECTION WITH REMOVAL OF MORE 
THAN 200 CM. OF INTESTINE— (Continued). 


OpKRATuR. Amount Rkmovkd. Result. 

13. Fanlino 10 ft. 4 in. (310 cm. ) Recovered. 

14. Monprofit 10 ft. 4 in. (310 “ ) “ 

15. RuRsi.. 11 ft. (330 “ ) 

16. Von Eisclsbcrg ii ft. 8 in. (350 “ ) Death after twenty- 

five days. 

17. Olmlinski 12 ft. 2 in. (365 “ ) Died. 


In cases 9, 1 1, 14, and 17, from 8 to 30 cm. of large intestine were included 
in the measurements given. 

In Obalinski’s case (No. 17) the portion of bowel involved 
comprised almost the whole intestinal tract; the patient was 
a boy. 

The point of chiefest importance is, however, not so much 
the extent of the bowel removed as the length of the bowel 
which remains. The result of many investigations by numerous 
observers goes to shew that the total length of the bowel in 
man may vary between 15 feet and 33 feet. A patient whose 
intestine was 30 feet in length would, therefore, be able to sub- 
mit to a more extensive resection than a patient whose intes- 
tine was only 20 feet or perhaps less than this. 

This series of cases shews clearly enough that the extent of 
the resection may be very considerable without involving any 
such serious risk as one might expect. It emphasises the point, 
upon which stress has already been laid, that a free removal 
of the bowel should be performed in any case where doubt 
exists as to its integrity. 

In certain cases the band which has caused the constriction 
has been very narrow and has compressed the gut very tightly. 
A fine linear band of gangrene is thereby produced. If this 
band encircles the intestine, a resection operation is not always 
necessary. The damaged strip may be simply infolded and 
closed over by a continuous suture which picks up the serous 
and muscular coats. When the gangrenous part gives way, 
it will be shed into the lumen of the bowel and the firm line of 
union ensured by the suture will prevent any leakage into the 
peritoneal cavity. In some instances a very small patch of 
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gangrene or a perforation may be met with. It is in cases 
such as these that a partial resection has been successfully 
performed. The edges of the perforation are trimmed and 
sutures applied, or the damaged area is inverted. Caird has 
recorded (“ Edin. Med. Jour.,” 1895, p. 312) fiv’c cases of gangrene 
or perforation, occurring in strangulated hernia, which were 
treated by inversion. In some cases of Richter’s hernia, with 
gangrene limited to a very small area opposite the mesenteric 
attachment, this method may be adopted. But it is to be 
remembered that the walls of the bowel around the damaged 
area are infected and but little likely to lend themselves to 
safe suture or to sound healing. The operation of inver- 
sion, though occasionally ad- 
visable, is probably not so 
safe a procedure as resection. 

In all operations where 
the bowel has been strangu- 
lated and has become gan- 
grenous the most minute pre- 
cautions must be taken to 
avoid contamination of the 
operation area in the handling of tissues w'hich are infected with 
swarms of the most virulent organisms. 

In some instances the use of an omental flap or graft is of 
great service in strengthening the line of union. 

In both the operations above described the removal of 
a triangular piece of the mesentery is desirable, for in cases of 
growth the glands are included in it, and in cases of gangrene, 
the vessels in the mesentery are seriously damaged, and the 
veins perhaps filled with septic clots. 

In cases of multiple wounds of the intestine or in other 
rarer conditions the removal of this triangular piece of the 
mesentery is not necessary. The mesentery quite close to the 
bowel may be cut through along a line parallel to the intestine, 
and the bleeding points clipiied and ligated. When the ends 





Fig. 175. — Mitchell and Hunter’s 
suture for application at the mesenteric 
attachment. 
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of the intestine are stitched, the mesentery can then be folded 
upon itself in a pleat. It is said that in such a condition the 
suture-line at the mesenteric gap is likely to be more securely 
closed than when the mesentery is removed. Sir William Mac- 
Cormac also claimed for this method that, since it interfered less 
with the vessels of the mesentery (the terminal branches only 
being clipped), gangrene of the bowel was far less likely to 
occur than when the deeper vessels of the mesentery were ligated. 
(See Figs. 173 and 174.) It is perhaps desirable to call attention 
to a very satisfactory stitch, introduced by Mitchell and Hunter, 
for the purpose of effectively closing the gap at the mesen- 
teric edge. The diagram (Fig. 175) explains itself. 

The following is a complete list of all recorded 

CASES OF SARCOMA OF SMALL INTESTINE TREATED BY 

OPERATION. 

1. Libman, Mittheil. aits dem Grensgeh. der Mediz. u. Chir., 1901, Bd. vii, p. 446. 

M. act. eighteen. 

Acute abdominal symptoms twenty-four hours. 

Operation: Laparotomy. General peritonitis found. Died shortly 
afterwards. 

Postmortem: Perforation 7X8 cm, in jejunum, 2 cm. from duodeno- 
jejunal flexure, in centre of a large tumour which dilated the intes- 
tine at this point. 

Microscope: Lympho.sarcoma. 

2. Libman, ibid, 

M. act. forty- two. 

Irregular pains in abdomen fifteen years. 

For some days abdominal tumour, growing rapidly and becoming 
painful. 

Operation: Laparotomy. Tumour of ileum adherent to iliac fossa, 
pelvis, great vessels, and bladder. Excised with about 10 cm. of 
intestine. End-to-end union with Murphy’s button. 

Result: Died three days later of peritonitis. 

Postmortem: Tumour occupied ileum, 70 cm. from ileocaecal valve. 

Microscope: Spindle-celled sarcoma. 

3. Hahn, Berliner klin. Wochenschrift, 1887, No. 25, p. 446. 

M. a?t. nineteen. 

Ill some weeks. Marked constipation. Tumour in right loin. Diag- 
nosed as movaVde kidney. 

Operation: Lumbar incision. Kidney found in place. Peritoneum 
opened and tumour found to be one of termination of ileum. Re- 
section of tumour and cjecum. Ends of intestine tacked together 
and fixed in wound. Tube left in end of ileum. 
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Result: Recovery. 

Microscope; Roiinil-eelled sarcoma. 

4. V. Zuralski, “ Heilraij zur Casuistik der Dimndarnigeschwiilstc,” ’Flidse de 

I\ ont^sbit r^, 1 8S0 . 

M. a‘t. forty. 

Tumour in abdomen noticed fourteen months. Constipation. Re- 
cently i)ain. Larije lluetuatini; tununir in middle of abdomen. 

Operatii^n: LapanUomy. Cystic tumour as larj^e as a man’s head 
removed with 5 cm. of small intestine from which it arose. End- 
to-end union. 

Result : (Tire. 

Microscope: Spindle-celled sarcoma. 

5. Konig, “Die Operationen am Darm bei Geschwiilst,” Arch. /. klin. Cliir., 

1S90, Bd. xl, p. 905. 

F. ;et. thirty-two. 

Abdominal pain and wasting three months. Larj^e tumour in left 
Hank. 

Oj)eration: Vertical incision over tuimnir, which was adherent to ab- 
dominal wall, omentum, and small intestine. Excision of 60 cm. 
of small intt'stine, extt*ndinj.j from duodiMioji'junal Ilexure down- 
w'ards. End-to-end suture. 

Result: Death in twenty-four hours. 

Microscope: Sarcoma of small intestine. 

6. Baltzer, Arch. /. klin. Chir., Bd. xiv, 1S92, j). 747. 

M. :et. fourteen. 

Abd<nninal pain about liv’c months, especially in right side. Tumour 
noticed al.)Out four months; has grown steatlily. 

Operation: Exploratory laj^arotomy. Omentum found full of nodules 
like miliary tubercles. 

Result: Death nine days later. 

Postmortem: (Tcneral peritonitis. Tumour of termination of ileum, 
invading c;ecum. 

Microscofu* : Lyrnjjhosarcoma. 

7. Baltzer, ihiii. 

M. :et. fifty-two. 

Abdominal [)ains, constipation, and wasting for seven months. Tu- 
mour in right side noticed one month. 

Operation: Abdomen opened in right linea semilun.'iris. Growth of 
small intestine as big as two lists drawn out of al)domen and re- 
sected. End-to-end union. 

Result: Death within twenty-four hours. 

Postmortem: Unitin scnind. Secondary growths in liver and omen- 
tum. The tumour had occupied the small intestine, three feet from 
the ilcoctccal valve. 

Microscojic: Round -cel led .sarcoma. 

8. Rutherford, Glasgow Med. Jour., 1S93, vol. i, p. 456. 

F. £et. fifty-one. 
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Chronic obstruction two and a half years. 
Operation : Enterostomy. 

Result: Death in a few days. 

Postmortem: Growth of lower end of ileum. 
Microscope: Round-celled sarcoma. 


g. Fleming and L. Steven, ibiii., 1893, vol. i, p. 455. 

F. ict. twenty-seven. 

Severe attacks of abdominal pain two months. 

'rumour in left lumbar region. 

Operation: E.xploratory laparotomy. Removal found impossible. 
Result: Death. 

Postmortem: Tumour of jejunum immediately below duodenojejunal 
lie XU re. 

Microscope: Round-celled sarcoma. 


10. Waldenstrom or Akerbcrg, U psala lokereferen. fort., Bd. v, p. 3888. 

M. tet. thirty-six. 

Patient had for a long time suflfered from hernia, which he kept back 
by a bandage. One day the hernia became strangled and was suc- 
cessfully reduced by a doctor. Seven months later the hernia again 
became strangled and taxis failed. 

Operation: Herniotomy. Wall of intestine in sac found to be oc- 
cupied by a tumour. No signs of strangulation. Reduction im- 
possible. 

Result: Death in ten and a half hours. 

Microscope: Sarcoma of small intestine. 


II. Nicolaysen, \^orsk Mu^az. for Lageuid.^ R. 3, Bd. xv, Christiania, p. 12. 

M. :et. twenty-eight. 

Dyspeptic symptoms si.x weeks. Kidney-shaped tumour in hypogas- 
tric region. 

Operation: Laparotomy. Tumour of small intestine removed. End- 
to-end union. 

Result: (hired. 

Microscope: Spindle-celled sarcoma. 


12. Ketli and Dollinger, Wiener mcd. Presse, 1894, p. 1472. 

M. :et. twenty-seven. 

Constipation three years. Tumour noticed in abdomen one and a 
half years. 

O]>eration: Laparotomy. Tumour as large as a child’s head excised 
from upi^er part of jejunum. End-to-end union. 

Result: Cured. 

Microscopi': Round-celled sarcoma. 

13. Schiller, licit, zur klin. Chirnrgie, 1896, Bd. xvii, p. 63. 

M. let. thirty -six. 

Abdominal jiains without vomiting three and a half years. Tumour 
noticed one month. 
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Oporation : Median incisiim. 'I'lie tuiumir was found to occupy about 
half tiu* small intestine; it was composed of a ijreat number of small 
tumours, ran.vjins^ from a bean to a pullet’s ei*.i; in size. They seemed 
to be developed from Peyer’s patches. Lateral anastomosis was 
performed with Murphy’s button. 

Result: Recover)- from t)peration. 

Anatomical diaixiu)sis: Multiple lymphosarcomata. 

14. BrauU. ArcliiL\ (ii'iuritlcs dc ntcdcciuc, iS()5, t. it, j). 25. 

M. a‘t. twenty-three. 

intermittent jKiins in abdomen seven months. Tumour in abdomen 
three months. Before operation two tumours are made out — a large 
one in the left loin and a smaller one below the umbilicus. 

C)p»'ration; Laparotomy. The smaller tumour seems to be in the root 
of the mesentery: the larger one is tirmly adherent to all the 
intestine in the mesentery. Abdtnneii closed. 

Result; Recovery from operation. Death in three months. 

Postmortem: Both tumours arise from ileum— one at its commence- 
ment. the other near its terminati»)n. 

Microscope: Round-celled sarcoma. 

15. McBurney, Aunals 0/ Siiri^cry, t. xxiii, p. 441. 

F. art. forty. 

Attacks of colicky pain in abtlomen for three months. No constipa- 
tion or vomiting. 

Operation: Median lai)arotomy. It was found that a tumour of the 
small intestine had caused an intu.ssu.sception. The alYected .seg- 
ment (^f bowel (21 cm.) was exci.sed and end-to-end union elTeeted 
with Murphy’s luitton. 

Result: Cured. 

Examinatirm of specimen: The tumour sprang from the submucosa 
of the small intestine; it was j)etlunculated anil as big as an orange. 

Microscope : Myxo.sareoina. 

16. Willy Meyer, ibiiL, j). 443. 

F. jet. forty -six. 

Admitted with syinjitoms pointing to subacute a]>])endieitis, and ex- 
isting ten days. A few days later symptoms of intestinal obstruc- 
tion came on. 

Operation. An intussusception was found in the ileum near its 
termination; this was brought out and reduced. Then a little 
higher up a .second intussu-sception was fecund and was also re- 
duccid. Then a tumour Avas felt in the interior of the intestine, 
and the affected loop was re.sected. End-to-end union with 
Murphy’s button. 

Result: Cured. 

Microscope: Sarcoma. 

17. Mermet, Bulletins Snc. anat. dc Paris, 1896, p. 882. 

ict. thirty-two. 
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Colicky jjt'iins in abdomen, with diarrhri*a. four months. Tumour as 
bij' jis hc*ad of fo-tus at term felt in left lumbar and iliac re"ions. 

Operation: Laparotomy. Tumour found to be f>ne of the small in- 
testine, about I metre from duodenojejunal flexure. Affected j)or- 
tion (20 cm.) excised; end-to-end union. 

Result: Death. 

Microsc(jj)c: Round-celled s.arcoma. 


rS. En^^strOm, Finsha Luhiircstillskupcs Ihindlin^ar, Helsin.':jfors, 1897, 

XXX vii, p. 906. 

E. i'ct. thirty-five. 

Movalde tumour as bi*' as a fist noticed in abchmien five months. 
Ol^eration: Laparotomy. 'J'umour found to Vjc one of small intestine 
Resection. End-to-end union. 

Result: Cured. R(‘currence at end of one year. 

Microseoj)c: Round-celled sarcoma. 


19. Enijstrom, ibU. 

1*\ :et. forty-.six. 

Dyspepsia, 'rumour Ixdow and to left of umbilicus noticed two 
months. Consti])ation. 

Operation: Lapan^tomy. Affected loop of small intestine resected. 
End-to-('nd union. 

Result; Cured. So n‘currencc five months later. 

Microscope: Round-celled .sarcoma. 


20. Babes and Xanu, Berlin. kUn. Woclicnsclirijt, 1S97, Xo. 7, p. 138. 

M. let. thirty. 

Abdominal i)ains, especially in the left flank, with constipation and 
later diarrlnea. Ovoid tumour felt in abdomen. 

O])eration: .Median laj)arotoniy. 'fumour of small intestine as large 
as twf) fists re.sected. End-to-end union. 

Re.sult: Recovery. Patient (luite well one year later. 

M icro.sc( )] )e : M yo.sarcoma. 

21. Vitrae and Laubie, Jinirnal dc Mi\lccine dc Borilciiu.x, 24 octobre, 1S97, 

4.b p. 49.^- 

Adult female. 

Sharp pain in abdomen. Examination showed a tumour in the left 
half of the hyi)Ogastrium. Vomiting. Consti])ation. 

OjH'ration: Latiarotomy. Pedunculated tumour as large as a fcetal 
head attached to free edge of small intestine. Ri'section of affected 
loo]). End-to-end union. 

Result: (Tired. 

M icroscopc : Sarc< )ma. 

22. Heinze, “ Ueber primare Dimndarmsarcome,” These de Greijsicald, 1S97. 

M. :ct. forty-two. 

Stomach symjdoms five months, feeling of weight after meals. Tu- 
mour as large as a list felt in left hypochondrium. 
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Operation. Tumour found to be one of jejunum. Kxcision of tumour 
with four feet of intestine fn)m duodenojejunal flexure downwards. 
End-to-end union. 

Result: Cured. 

Miero.seoj>e: Round-eelled .sarcoma. 

23. Tscherniakow.ski, KJiiritr^ic, Mo.scow, 1S9S, Bd. iv, j). 583. 

M. ;et. twenty-four. 

Abdominal pains, weakness, and los.s of ap|)etite four months. Large 
tunn)ur felt in left hypochondrium. 

Operation : Ex])loratory laparotomy. Tumour found to be irrc'inovablc. 

Result: Death twelve days later. 

Postmortem: Tumour found to l)e one of small intestine. 

Microscojie: Round-celletl sarcoma. 

24. Petrow, Lixtop. Kitssk. CJiintrg., St. Petersburg, Bd. iii, p. no. 

M. ;et. thirty-four. 

Obstinati' etnistipation three and a half months; abdominal pain one 
month. Tum<nir in left iliac region as big as a child's head. 

Operation : Ex])loratory laparotomy. Tumour judged to be ino])crable. 

Re.sult: Death in sixteen days from peritonitis. 

Postmortem: Tumour of duodenojejunal angle; great enlargement of 
mesenteric glands. 

Microscope : Lymphosarcoma. 

25. Steiner. zur klin. Cliinir^ic, 189S, Bd. xxii, Heft i, p. 1. 

F. ait. fifly-si'veii. 

Abdominal pains two years, colie attacks live months, tumour four 
months. Tumour below umbilicus, now as big as an adult’s head. 

Operation (Woltler). Tumour found to be one of small intestine. Re- 
section. Closure of ends, lateral anastomosis. 

Result: Recovery. Recurrence ten montlis later. 

Microscojjc : Mycjsarcoma. 

26. Qucnsel, Xitniiskl Moliciniskt Archiv, 1S9S, No. 30, p. i. 

F. :et. sixty -two. 

Acute intestinal obstruction six days before operation. Tumour felt 
in lower abdomen. 

Operation. Tumour found to Ix' of small intestine. Re.section of 30 
cm. F)nd-to-end union. 

Re.sult: Death thirty-.six hours later. 

Mieroscojje: Spindle-celled sarcoma. 

27. Marwedel, Beit, ziir klin. Chirur^ie, 1899, Bd. xxiv, p. 104. 

F. ait. forty-three. 

Abdominal pain and obstinate constipation one year. Large tumour 
ari.sing out of pelvis up to umbilicus. 

Operati(m: Tumour found to Vjc one of jejunum involving the mesen- 
tery and glands. Resection. FInd-to-end union with Murphy’s 
button. 

Re.sult: Death in five hours. 

Micrf)scope : Myosarcoma. 
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28. Wcstcnnark, Xordiskl mcdiciniskt Arkiv, 1899, Stockholm, Bd. x, No. 26, 

p. I. 

M. ict. fifty-two. 

Constijjation and flatulency several years. Painful and frequent mic- 
turitu)n three inf)nths. Pain in lower part of al)domen. Then a 
tumour was noticed l>etwc‘en the anterior su])erior iliac spine and 
the umbilicus. 

Oj)eration : Tumour of small intestine as bij^ as a fist, adherent to 
alxlominal wall and Idaddt'r. Resection of 30 cm. End-to-end 
union. 

Result: Death six days later. 

M icnjs('( )j )(' : A 1 veolar .sarcoma. 

29. Berg, ihid. 

M. a-t. forty-eight. 

For some, months patient had noticed a tumour in his al)domen which 
lias gradually grown to the size of an infant’s head. He has had 
no ])ain or other symptoms, but has wasted miu.h. 

Operation: 'I'he ttimour is found to lx? situated upon a loop of small 
intestine which is greatly enlarged and recalls too-full stomach. 
The tumour had caused an intussusception. Resection of affected 
intestine. End-to-end union. 

R(\sult: Recovery. Recurrence five months latc'r. 

Microscope: Alveolar .sarcoma. 

30. Westermark, ihid. 

F. a‘t. thirty-six. 

I*ains in lower abdomen and back some months. Three weeks ago a 
tumour was noticed in left half of .abdomen. Constipation. 

Ol)cration: 'rumour found to involve sm.all intestine, not f.ar from 
the duodcnojcjun.al liexure. Resection. Lateral anastomosis. 

Result: Recovery. 

Microsco])e: Round-celled sarcoma. 

31. Rhcinwald, Beil, zitr klin. Cliiriirgic, 1901, Bd. xxx, Heft 3, p. 702. 

F. al. twenty-five. 

Stomach symi)toins two years. Diagno.sis of dilat('d stomach made. 

Operation: 'rumour found in small intestine near duodenojejunal 
flexure. Resection of affected loop. End-to-end anastomosis. 

Result : Recovery . 

Micro.seope: Spindle-celled sarcoma. 

32. Rhcinwald, ibid. 

M. a^t. forty-three. 

Began with diarrha?a seven weeks before, followed by obstinate 
constii)ation. Obstruction five days before admission. 

First ojK'nition: Enterostomy. After this a tumour was felt above 
the umbilicus. 

Second o])cration: Re.section of loop of small intestine (ileum) with 
tumour. Isoperistaltic lateral anastomosis with Murphy’s button. 

Result: Cured. 

Microsco])e: Round-celled sarcoma. 
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Hawthorn, Marseille nieJical, p. 430, 1902. 

F. ivt. thirly-(w. 

Pain in lower abdomen sinee last prejjnancy, twenty months before. 

Hard mass felt beliind pul>es. diaj^nosed as libroiil. 

Operation: La])arotomy. Tumour ])roved to be as bii; as two lists 
and arisinjj from the upper part of the ileum. Resection of 7S cm. 
of intestine. Knd-to-eiid union. 

Result: Recovery. Recurrence two months later. 

Microscope: Round-celled sarcoma 

34. Latijs'e. llyi;iea, Stockholm, 1902, 1. i, ]>. ^^7.^- 

F. a't. forty -six. 

\(Miigeslive troubles: sliijht constipatuni. Patient had noticed tumour 
in rii^Ou side for some months. I)iat^no.se<l as ii solid ovarian tumour. 
Operation. Tumour found to be one of iliann near its termination. 

Partial resection of intestine. Suture. 

Result: Recovery. 

M icroscope : Fibrosarcoma. 

35. Lccene, These de Paris, 1904. No. 196. 

F. :et. seventeen. 

Abdominal swelling live weeks. No pain, constipation, or diarrhoea. 
Recently some bilious vomiting. Examination shewed nothing 
but a.sciles, which was diagno.sed as tuberculous. 

0 })eration (Terrier): .Median laj)arotomy below the umbilicus. Six 
litres of Iluid llowcd away. Tumour found on ileum about 20 cm. 
from termination. As ])atient’s condition was bad, the abdomen 
was then closed. 

Result: Patient did well for sixteen days. Then ascitt's re-formed. 

She had severe colic, and died a fortnight latir. 

Microsco])e: Round-celled .sarcoma. 


36. Lecenc, ibid. 

M. :et. lifly-one. 

A year ago patient Ix'gan to suffer from slight i)ains in the epigastrium. 
Recently more severe. Vomiting, constipation, distiuision of uj)per 
al)domen. Tumour extending from umbilicus to ])uIk‘S. 

Operation (Gosset). Tumour of small intestine found. Resccticm. 

Lateral anastomosis. 

Result: Recovery. 

Micro.scope: Spindle-celled sarcoma. 

37. Stein thal, Miincli. nied. Wucli., 1904, pp. 751, 752. 

F. art. twenty- live. 

40 cm. of jejunum removx*d, of which about 9 cm. were made up of 
a constricting spindle-celled sarca)ma. 'I'he oi)eration was performed 
on April 6, 1900; the patient was free from recurrence four years 
later. 


38. Stcinthal, ibid. 

M. <Tet. fortv-threc. 
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Ki'scction of lower end of ileum for growth 8 cm. in length. Micro- 
sc()pically, a small round-celled sarcoma. Operation December 6, 
igoo; the patient was free from recurrence three and a half years 
later. 

39. Moynihan. 

F. a?t. thirty-nine. 

SulTered from diarrheea and wasting for eight months. Resection of 
15 inches of jejunum for small round-celled sarcoma. Recurrence 
in hfteen months in abdomen generally. 

40. Moynihan. 

M. a?t. forty-two. 

SulTered from recurring attacks of partial intestinal obstruction for 
seven months. A tumour ])alpable in right iliac region. Resec- 
tion of 1 1 inches of terminal portion of ileum for round-celled sar- 
coma: End-to-side anastomosis between ileum and ascending colon. 
Recovery. Operation in December, 1904. Patient quite well, Feb- 
ruary, 1906. 


EXCISION OF THE CiECUM. 

The ca'cum has not seldom to be excised on account of 
growth beginning within its limits or extending into or near 
to it from the ileum, ileoccccal vah’c, or ascending colon, and 
in eases of tuberculous disease. (Jne remarkable feature of 
growths in this region is the shrinking which they cause in 
the length of the gut. One specimen which 1 have removed 
from a patient aged seventy-one measures 8 inches in length 
and comprises the lower portion of the ileum, the caicum, the 
whole of the ascending colon, and the greater part of the trans- 
verse colon. This “ telescoping ” is seen constantly, but it never 
ceases to cause surprise when the growth comes to be examined. 

When this piwtion of the intestinal canal is excised the 
general stcjjs to be followed arc similar to those which have 
already been described in the ease of the small intestine. The 
incision is made over the growth, or along the outer margin 
of the right rectus, and the abtlomen is opened and the general 
peritoneal cavity shut off with two layers of gauze swabs ap- 
plied in the usual manner. It will be found that the omen- 
tum is spread out over the surface of the growth, and is firmly 
adherent to it. This must first be ligated off, piecemeal. The 
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asccmliiij^ colon must then be freed fnmi tlie posterior abdom- 
inal wall, to which it is often adherent. For this juirpose tlie 
parietal peritoneum to the outer side of tlie colon is incised 
and raised up towards the colon. The strippin<3[ must then 
be continued towards tlie middle line, behind the termination 



Fig. 176. — kc-moval of tho ca?cuni for growtli. 


of the enteric mesentery, Sf) that any enlarged glands and of 
these there may be many - arc made free also. The caecum 
and the ascending colon, when affected either by growth or 
by tubercular disease, shew a marked tendency to the con- 
traction of adhesions cither with the omentum or with the 
fascia over the psoas and iliacus or with both. A careful and 
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painstaking^ separation oi all these will, by the aid it gives to 
the later stages of the ()i)eration, be worth the expenditure of 
a little trouble. As a general rule the tumour-mass will by 
this means he rendered sulhciently mobile io i)ermit of its easy 
withdrawal from the al)domcn when the operation of resection 
is at once performed. In some few instances, however, owing 
to the density of adhesions or to the shortness of the enteric 
mesentery, or to the enlargement of glands, or to the stout- 
ness of the i)atient, this may not be i)ossible. In such cir- 
cumstances the mesentery is tied off in sections and divided 
on the proximal side of tlic enlarged glands. The bowel can 
then be withdrawn without difliculty. Tlie clamps are then 
applied. To tlie small intestine they arc affixed in the usual 
manner tliat is, oblic|ucly, and not at right angles to the long 
axis of tlie gut. To tlie large intestine they arc ai)plied at a 
])art wliich is secure in its blocxl-supply. Tlie vessels running 
to the colon can generally lie seen, and can always be felt, and 
it is close to and on the ])roximal side of a vessel that they 
should 1>e aiiplied. Two ])airs of clamps arc applied at each 
end and tlie gut is di\'ided between them. The ends to be 
anastomosed are carefully cleansed and washed with hot sterile 
salt solution. The ends of tlie segment to be resected arc care- 
fully guarded, so that no soiling of the operation area is per- 
mitted. If the mesentery has not been previously ligated, 
this is done now, a series of clips being applied and the peri- 
toneum cut through distal to them. Ligatures arc applied 
and the clips removed. The diseased portion of bowel and 
the mesentery and glands imolved arc now entirely remo\'ed, 
and the suture of the divided ends is begun. In many in- 
stances it will be found that there is some disparity in the size 
of the ileum and the colon. This is not always the case, how- 
ev^er, for a gradually oncoming obstruction may have caused 
the ileum to dilate and its walls to Ixx'omc thickened to such 
an extent that it may equal or even surpass the cedon in size. 
If, however, the ileum be the smaller, the openings may be 
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made more nearly equal by the oblique division of the ileum, 
by the making of a longitudinal slit in the ileum at that part 
most distant from the mesentery. When the openings are 
of the proper size, the clamps embracing them are laid side 
by side and the sutures are applied. The method already 
described for end-to-end suture in the small intestine is accu- 
rately followed. In the case of the colon, however, it is nec- 
essaiy’^ to see that the posterior surface, which is bare of peri- 
toneum, is covered in by the peritoneum which has been loos- 
ened up from the posterior abdominal wall in the attachment 
of the growth. As a rule, this can be done without difficulty. 
When the inner through-and-through suture is complete, the 
outer peritoneal suture is made secure. No pains are too great 
to expend upon this, for an intact covering of peritoneum 
must be furnished, a step which is not always easy of accom- 
plishment. The details other than this are identical with 
those already described. 

I have performed resection of the cajcum . or ascending 
colon, wth end-to-end anastomosis, in the manner described, 
on seven occasions. One patient died, the remainder recov- 
ered. The patient who died was a woman of forty-eight who 
suffered from a malignant growi;h in the ascending colon which 
had caused acute obstruction. This had been relieved by 
an ileosigmoidostomy, and resection was subsequently under- 
taken. The suture-line leaked, possibly because the mechan- 
ical part of the suturing failed, but probably because, as a 
result of the former obstruction, the gut on the proximal side 
was in an imhealthy condition. In two subsequent cases I 
have not attempted to make an end-to-end anastomosis, but 
have closed both ends of the gut seeurely and have then per- 
formed a lateral anastomosis. In one case a side-to-side anas- 
tomosis was successfully performed. This method of lateral anas- 
tomosis which I feel disposed to adopt as an almost unvaried 
procedure in the future, after resection of the caxium, has 
certain considerable advantages over the end-to-end suture. 



ENTERECTOMY. 


419 


The ileum is, of course, freely mobile, and, after closure of 
its divided end, it can be moved with ease into apposition 
with any part of the ascending or transverse colon. The sur- 
faces which are united are everywhere clad with peritoneum, 
and there can never be any anxiety as to the security and the 
permanence of their apposition. The operation of lateral anas- 
tomosis is certainly no longer than that in which end-to-end suture 


is used, for the time thfit 
is lost in the closure of the 
divided ends in the former 
is more than compensated 
for by that which, in the 
latter, has to be spent in 
the ensuring of perfect ac- 
curacy of peritoneal appo- 
sition. The surgeon is also, 
I think, more dispensed to 
free excision of a diseased 
segment of the gut when 
he is indifferent as to the 
question of securing an end- 
t(j-cnd approximation. 

The simplest and speed- 



iest method of dividing and 
closing the cut ends of the 
ileum and colon is as fol- 


Fig. 177. — Resection of the accum. 
Anastomosis of the divided end of the 
ileum with the ascending colon. 


lows: The line of division 


is determined upon, and a powerful clamp — the compres- 
sion forceps of Doyen— is applied, and as great a pressure 


as possible is made with it. On taking the clamp oft it will be 
found that all the coats of the gut, with the exception of the 


serosa, have been crushed away. To the crushed part a single 
catgut ligature is applied and the bowel is divided beyond it. 
Around this cut end a purse-string suture is applied: it pieks 


up the .serous and muscular coats, and when tied, the catgut 
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ligature on the crushed stump is buried. The purse-string suture 
is then itself protected by a single line of continuous suture, so 
that perfect security of closure is ensured. The colon is dealt 
with in a similar manner. 


In some instances an end-to-side anastomosis may seem 
desirable. The cut end of the colon is then closed in the same 
manner as before, but the open end of the ileum is implanted 



into a special opening made 
into the side of the large 
intestine and is there su- 
tured. This method is one 
that is rarely necessary, 
and is certainly never to 
be chosen when a lateral 
ajiproximation is possible. 
Kocher considers that an 
end - to - side anastomosis 
should be performed in 
thcjse cases where there is 
great disparity in the sizes 
of the colon and ileum, the 
wide ojicning in the colon 
being securely closed and a 
siiecial opening being made 


178. P(Titoni.sation ” of the 
l)are surface left after removal of the 
cicciim (after Guibc). 


in the side of the bowel. 
When the resection and 
anastomosis have been 


safely completed, the raw surface which has been exposed by the 
stripping up and removal of the ascending colon is covered in 
as far as possible. The neighbouring peritoneum in all direc- 
tions is stripped up and its edges are then drawn together. To 
this most necessary procedure the French apply the term “per- 
itonisation.” 
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RESECTION OF THE LARGE INTESTINE. 

(a) For Growth. — Excision of a portion of the large intes- 
tine is most frequently performed for growth. Malignant dis- 
ease attacks the flexures of the colon, the hepatic flexure, the 
splenic flexure, and the end of the pelvic colon, more often than 
the intermediate portions: but any part of the bowel may be 
affected. 

The mechanical difficulties in the performance of resection 
of the bowel near the flexures are sometimes considerable 
and may be insuperable. The growth is small and hard, 
and has contracted the very strongest adhesions to the poste- 
rior abdominal wall or to any adjacent structure in no meagre 
proportion of the cases. Owing to the gradual narrowing 
of the lumen of the gut, obstruction has been slowly produced. 
The obstruction is of the “chronic” type, with a distended 
and hypertrophied colon on the proximal side of the growth. 
An acute obstruction, long threatened, may at any moment, 
and without apparent cause, be precipitated. The distended 
bowel above the stricture shews signs of degeneration of the 
mucosa, and patches of ulceration may be found. In such 
circumstances, and in all cases where an acute obstruction 
has been present, some operation will have been previously 
performed,— a colostomy or typhlotomy , or ileosigmoidostomy, — 
for the purpose of affording relief to the overdistended bowel, 
and resection is undertaken later when the obstruction has passed 
away or when the intestinal regularity has been restored. 

The typical resection is most easily carried out when the 
growth involves the transverse colon or the sigmoid flexure. 
These portions of the large intestine are more freely mobile 
and their peritoneal investment is more nearly complete. The 
operation now to be described applies to the excision of growths 
in one of these positions. The special points to be observed 
when the growth is situated elsewhere will receive mention 
later. 
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The abdomc'n is ojK'iiecl over the site of the tumour. An 
incision througli the middle line or tlirou^h tlie rii>[lit or left 
rectus will j^ive easy access to the transverse colon. An inci- 
sion ab(nit two indies aliove Poupart’s ligament, at its outer 
eiuh with splittiui^: of the muscle-fibres, as in Me lUirney's opera- 
tion for the removal ()f the appendix, will iiermil the si.i^moid 
Ilexure to be withdrawn without diflicultv. The incision in 
either case must be suHiciently free to iicrmit of a perfect ex- 
jiosure of the <j:rowth of the gut on each side for a distance 
of three ov four inches, and of any of those structures to which 
adhesic^ns may ha\'e been formed. If, as not rarely hajiiiens, 
the omentum is puckered u]^ over and around the growth, 
that portiiMi of it which is adherent must be removed. The 
growth, when rendered ejuite freely movable, is withdrawn 
from the abdomen, and the two layers of swabs ])laced in jiosi- 
tion. The outer layer, first introduced, is large and remains 
unchanged throughout the operation; the inner, consisting of 
smaller swabs, is changed from time to time when soiled by 
blood or intestinal content. The mesocolon or the mesosig- 
moid is carefully examined for enlarged glands, and the limits 
of the parts to 1)C removed accurately defined. The clamps 
are then applied. Two pairs, close together, are i)laced well 
beyond the proximal end (jf the growth, and two also beyond 
the distal end. They are apidied oldiquely, so that when the 
gut at each end is divided between the clamps, more of the 
bowel is removed from that side o])])ositc the mesentery, 'flic 
gut is now cut acToss alx>ve and below, and the divided ends 
to be united thoroughly cleansed with swabs and hot sterile 
salt solution. 

The cut ends (jf the segment of bowel to be excised are 
carefully wrapped in gauze, so that there shall he no .slightest 
soiling of the c^peration area. The mesentery is now dealt 
with in the following manner: A triangular portion is included 
between two cuts which extend from the mesenteric margin 
of the divided bowel and meet at a ].x.)int about i \ 
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2 inches from tlie intestine. The wedge-shaped portion of 
mesentery so included is of sufficient size to ensure a complete 
removal of all infected glands. The removal must not be 
done in a niggardly manner, but due regard must be had to 
the integrity of the vascular supply of the bf)wel at the line 
of anastomosis. The position of the vessels must be borne 
constantly in mind ; in nf)t a few instances the vessels can 
be readily seen and felt. Any bleeding points in the divided 
edges of the mesentery are seized with pressure-forceps, which 
are left on until the suture of the intestine has been completed. 
The clamps are now placed side by side and the suture is ap- 
plied in precisely the same manner as in end-to-end anasto- 
mosis in the small intestine. It may be that there is some 
disparity in the sizes of the ends of gut to be united. If so, 
a longitudinal incision in the smaller end, along a line most 
distant from the mesentery, or the making of an oblique sec- 
tion of the gut, will ensure an equal opening. The stitches 
are now introduced. That portion of the bowel at the mesen- 
teric edge is first stitched, and very especial care is taken with 
the first few turns of the needle. The first stitch is seromus- 
cular, and picks up the outer covering of the bowel about \ 
inch from tlie cut edge. The suture begins near the mesen- 
teric attachment, and in the first two passages of the needle 
only the mesentery is pierced on each side. As the mesentery 
reaches the intestine its layers separate, leaving a triangular 
gap. It is the mesentery bounding the triangular gap which 
is picked up by the first turns of the needle. Tlie suture is 
then continued, including the wserous and muscular coats only 
(perhaps the submucous or a ]Xirt of it als(^), until one-half 
the circumference of the bcnvel is united —until, that is to say, 
the part of the gut most distant fnmi the mesentery is reached. 
The needle is then laid aside. 

The inner suture is now introduced. This includes all 
the coats of the bowel and ensures two results — a perfect 
mechanical approximation of the divided ends of the bowel 
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and hicrnostasis. It is not necessary to clip and to lij^ate any 
points in the cut edji^e of eitlier end of tlie intestine. To in- 
troduce the stitcli skilfully some practice is required. Owing 
to prolapse or retraction of the mucosa it may l)e dilTicult to 
jMck uj\ on tlie needle-point, precisely that amount of intestine 
which is necessary. The stitch may at first be drawn over- 
tight; it is more likely, however, that it will not l)e drawn 
tight enough. I liave fcnmd the best standard of the neces- 
sary degree of tightness that which results from a draw upon 
the thread from the last stitch of a degree sullicient to raise 
up, in*i^minently, that part of the walls of the intestine inb) 
which the needle is next to ])ass. If the thread be drawn 
steadily and held firmly upwards, it raises the portion of 
bowel through which tlie needle last jiassed, and makes 
jirominent that part which is about to l)e caught iij) in the 
needle. 

It is the first two turns of this suture wliich are of chief- 
est imjiortance. By them the gaj) at the junction of the mes- 
entery and of tlie bowel is closed, and a ])erfect serous 
apposition ensured. As the two ojicnings lie side by side, 
there are two triangular gaps in the right and left divided 
ends of the intestine. The stitch is begun by Vicing jiassed 
from the mucosa of the lumen of the bowel on the right, 
through all the wall of the liowel, and through that jiortion 
of the mesentery which has just separated from its fellow at 
the gap; from there the needle passes to the bowel on the 
left, penetrating all the coats there beginning with the sepa- 
rating layer of mesentery, and entering then into the lumen 
of the liowel ; from here it jiierces the mucosa about 
J inch from the point of its last emergence through all the 
coats and through the other leaf of the mesentery ; and, finally, 
it passes from the mesentery to the mueosa of the portion of 
intestine to the right, entering the lumen of this bowel through 
the mucosa aliout J inch from its original point of entry; the 
suture is tied and the end left long. The suture is now 
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continued around the posterior half of the margins of the open- 
ing, embracing all the coats and being pulled fairly tight and 
even. No puckering tjf tlie gut need be feared. Each indi- 
vidual portion of tlie stitch must be separately tightened. If 
one loop 1)e left slack, it cannot be tightened later without 
releasing all tlie stitch. Tlie suture ajiiiroximates first the 
posterior margins, and then, without change or interruption, 
is jiassed along the anterior margin until the end, left long 
at the first stitch, is reached, when the thread is knotted 
and cut short. The clamps are now removed from the 
intestine, as the ends are securely closed, in order to see if 
the suture-line bleeds at all. .As a rule, the haemostasis is 
perfect, but once and again a point will be found to bleed. 
.A .separate interrujited stitch is then passed to include this 
])oint and tightened. The arrest of the haemorrhage being 
complete, the bowel is agtiin gently washed, and the seromus- 
cular stitch, laid aside for a time, is now restarted. The cir- 
cuit is comiilcted b}^ carrying this suture along the anterior 
margins until the mescnter\'' is reached. Two turns of the 
needle are then taken in the mesentery, and, finally, the needle 
is ]xissed through the mesentery to the deeper (or posterior) 
side, where it meets the end originally left long. The two 
ends are tied and cut short. 

A ])erfect apposition results. The weak point in the suture- 
line —the gap at the mesentery —is strengthened by both stitches, 
and a leakage is \'irtually imjxissiblc. 

In suturing the large intestine I have recently used the 
Connell suture in place of the inner htemostatic suture here 
described, and I have been very well pleased with the neat- 
ness and finish of the result. I have not relied wholly upon the 
single layer, as Connell himself has done, but have used, in 
aildition, the outer seromuscular stitch, d'his adds something 
to one’s sense of security even if it is not necessary. After the 
suture-line is complete a thorough washing with salt solution 
of the bowel is necessary, and the hands are well rinsed. The 
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swabs are then removed, and the bowel returned witliin tlie 
abdomen and tlie external wound closed in the usual manner. 

Such are the details of the operations wlien tlie growth is 
in a jiart of the bowel that is quite freely movalile. When 
any ])art of the colon other than the transverse colon and the 
sigmoid flexure is affected, the mechanical difliculties of the 
operation are increased, especially in patients who are not very 
thin. The adhesions which fix the.sc ]iortions of the bowel to 
the posterior abdominal wall are not seldom dense, tough, and 
with diHiculty separable. I^ut the dinicultics can be overcome 
by persistent careful elTort. The bowel affected must then 
be rendered suniciently mobile to i)ermit of its being drawn 
up into the wound, and, if possible, outside the abdomen. 
These cases will sometimes exercise all one’s powers of patience, 
but in no case have I failed to get the bowel sufficiently free to 
permit of an end-to-end anastomosis. 

The incision in all cases must be made over the gr(.)wth, 
the position of which is made |)lain either by the presence (.)f 
a tumour or by a previous ex])loration. This renders the oj)era- 
tion as little diflicult as jiossible. 

The intestine being freed and isolated, tlic growth is ex- 
cised and tlie ends are united in the manner already descril)ed. 
In some cases an end-to-end anastomosis may be impossible, 
though I have never ])ersonally encountered sucli a case. In 
these circumstances a closure of the two ends and a lateral 
anastomosis of two appropriate portions of tlie bowel become 
necessary. In a case of growth in the descending colon, for 
example, the transverse colon may be united to the sigmoid 
flexure. In many cases of this kind one is struc'k by the fact 
that, owing perhaps to dilatation and hypertrophy and “sag- 
ging” as the result of these, the transverse colon will easily reach 
the pelvis and may overlie the collapsed sigmoid flexure. 

The application of a bobbin or a button is never necessary 
in any case of colon anastomosis, and is, indeed, most unde- 
sirable. 
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(b) Resection of the Large Intestine for Growth Causing 
Intestinal Obstruction.- -In the great majority of cases of acute 
intestinal obstruc:tion caused by growth in the large intestine 
an operation having for its sole purpejse the relief of the over- 
distended bowel will be perhjrmed. The nature of this opera- 
tion will depend partly upon the degree of the obstruction, 
but chiefly upon the jiosition (d the growth. Typhlotomy, 
colostomy, and ileosigmoidostomy arc those most commonly 
practised. 'I'lic resection of the growth is left until later. There 
are few rules so binding upon the surgeon as that which pro- 
hibits the resection of growths, and subsequent end-to-end anas- 
tomosis of the large intestine in cases of acute obstruction. The 
disparity in the size of the bowel above and that below the ob- 
struction, the infection and ulceration of the mucosa on the 
proximal side, and the certainty of mischance when such un- 
healthy material is sutured— these are some of the reasons which 
deter the surgeon from attempting any such operation. 

In many cases of growth in the large intestine that come 
to operation a tumour is already jjerceptible ; in some the growth 
forms a “ring-stricture” and is with difficulty perceptible, in 
cases of obstruction, even when the abdomen has been opened. 
If a block in the large intestine has been diagnosed, but the 
exact site of it cannot be determined, an exploration in the middle 
line will be necessary. 'I'hc position of the growth being dis- 
covered, the central opening is sutured and an incision made 
over the site of the growth. When the growth is exposed, 
it will be found that, as a rule, the tumour itself is small — of 
the size, very often, of a dinner napkin-ring and feels solid. 
The finger invaginating the bowel either from above or from 
below discovers no passage through it. The gut above the 
obstruction is enormously distended ; its walls are thick, red- 
dened, and sodden in appearance, and the peritoneum may 
slither away under one’s fingers in the gentlest handling, leav- 
ing a raw, oozing surface. During the manipulations this 
thickened gut may be seen to harden and contract in its ex- 
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aj^gcratecl clTort to o\’erconic the block to its outlet. The 
intestine below the growth is thin, ])ale, and colkipsed from 
long disuse. 

The most satisfactory solution of the question as to the 
best method of ilcaling with the growth in these conditions has 
been furnished by .Mr. F. T. Paul. In an article in tlie “British 
Medical Journal,” May 25. i8()5, ]). i he describes an opera- 
tion which seems to me, botli in theeny and in practice, to be the 
best pcLssible operation. Tlic following is the dcscrijition there 
given : 



Fig. T79. — ColffUnny during intestinal obstruction (laud’s oj)cration). T 1 
growth is delivered through the abdcnninal wall. 


“i. Explore first in the middle line unless the stricture has 
been located. 

“2. Make a sufficiently free incision over the site of the 
tumour. 

3. Having cleared away any adhesions, ligate the mesentery 
with the helj) of an aneurysm needle, and divide it sufficiently 
to free the bowel well beyond the growth on each side. 

‘‘4. Let the lof)p of bowel containing the growth or stricture 
hang out of the abdomen, and sew together the mesentery and 
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the adjacent sides of the two ends, as shewn in Fig. 182. 
See that the stump of mesentery lies beneath the bowel, where, 
if deemed advisable, it can be drained by j)acking cyanide 
gauze down to it. 

“5* bigatc tiglitly a glass intestinal drainage-tube into the 
bowel above and below the tumour and then cut away the af- 
fected part. Do not cut off first, or blood will be unnecessarily 
lost. Only the proximal tube is really necessary. The distal 
end may be closed or included in the proximal ligature. 



Fi^^ 180. -Tht' bowel on each .side of the i^rowth is clam]>ed, the ine.sentcry 
lieati'd. and the Lwowlh removed. 

“6. ('lose tlic ends of tlic wound witli a few silkworm-gut 
sutures, passing througli all the layers of the abdominal wall: 
no others arc necessary. 

“ Wlien the operation is performed in this way, all the vessels 
except those in the primary incision are tied before tliey are cut, 
and the intraperitoneal work is rendered quite bloodless. 

'‘The second stage of the operation, that of breaking down 
the spur with an enterotomc, should generally be undertaken 
about three weeks later. ^Vs soon as this has been satisfactorily 
accomplished the artificial anus is closed by separating the 
rosette of mucous membrane from the skin, turning it in, and 
bringing the freshened edges of the latter together over it.” 
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A very similar method to this lias been adopted for some 
years by Professor von Mikulicz. In a paper read before the 
American Surgical Association (“ Poston Med. and Surg. Jour./’ 
vol. i, 1903, p. 61 1) he gives a very brief description of the 
operation as practised by him, and makes the following remarks 
as to the selection of the operation: 

“Statistics collected until now shew that the prevalent 
method of excision of the tumour and immediate suture 
(>f the intestine gives very bad results, the mortality vary- 
ing between 30 and 50 per 
cent., and most jiatients 
succumbing to peritonitis. 
The cause of this ])hcnom- 
cnon is found, I believe, 
mainly in the secondary 
changes which take i)lace 
in the intestinal walls un- 
der the innuence of carcino- 
matous stenosis. The gut 
is dilated, its nutrition im- 
]>aired, and its muscular 
wall is insuflk-ient: conse- 
(]uently after tlie ojieration 
we are a])tto have comjilete 
Fii^. iSr.- -Paul’s tu))c-, atoiiy of the intestine the 

contents are arrested at the 
site of the .suture, the suture yields, and peritonitis re.sults. Ju^r 
this reason Bloch, as early as 1892, advocated operating in selected 
cases in two sittings. Allingham and li. Jidmunds also have 
divided the operation in special ca.scs. For a number of years 
I have invariably jicrformed the o])eration in two sittings, and 
have found that the results were infinitely better than formerly. 
Of 24 cases operated on, only 4 died after the operation: but in 
none of these cases can the method of procedure be held re- 
sponsible for the fatal termination. One patient died, eleven 
days after the operation, of embolism of the lung: another, after 
a week, of jmeumonia; third six weeks after the operation, of 
general carcinomatr)sis ; and the fourth within two days, of peri- 
tonitis, caused by rupture of the carcinomatous gut during the 
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enucleation of the tumour, so that a large amount of infective 
intestinal contents reached the peritoneal cavity during the 
operation. 

“As regards tlie technique of the two operations performed 
by myself, I should like to say the following: The primary 
incisi(.)n, the enucleation of the tumour, the removal of the 
lymphatic glands, in short, the entire operation, -is performed 
exactly as when one operation only is done. If, ikjw, the tumour 



182. — The limbs of the colon loop are stitched toj^cther, and into each 
divided end a Paul’s tube is introduced. 


has been free and cninpletely cnueloated, it is drawn out of the 
wound, the loop of jjut is stitched to the parietal peritoneum 
with sutures including only the serous coat, and the abdominal 
wound is closed, leaving only room enough for the loop of 
the gut. Xow only after the abdominal cavity is completely 
closed* the tumour is excised, and an artificial anus is es- 
tablislied, which is elo.sctl in two or four weeks, according to 
the usual methotls. Tlic disadvantage of this pnx-'ess is that 
the patient is alllicted for a few weeks with an artificial anus, 
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but I believe that this is fully balanced by the advantage of 
greater safety.” 

In two recent cases in which I have followed this plan I have 
modified it very slightly. After the growth has been isolated, 
withdrawn from the abdomen, the mesentery ligated off, and 
the ].)roximal and distal limbs of the affected loops stitched 
together, I have stitched the parietal ])eritoneum by a con- 
tinuous suture annmd the two limbs, and have closed the ab- 
dominal wound on each side. The whole even tra ted mass is 
then wrapped in a sterilised dressing, l)eing first covered with 
a square of dental rubber sterilised by l)()iling. After twelve, 
eighteen, or twenty-four liours the growth is remoxed by dix’id- 
ing across the two litnbs of the lo(q). As mucli time as possible 
is left between the first oj)eration and the removal of the growth, 
and a hypodermic injection of | or \ grain of morphine is given, 
to still the intestinal unrest. This method of delayed removal 
is, of course, possible only in those cases where the ol)struction 
is not of the acutest — where, in fact, a delay of twenty-four 
hours adds no risk to tlie patient’s life. The advantage of the 
delay is that it ])ermits tlie complete sealing of tlie peritoneum, 
so that there is no risk of its infection l)y the discharge from the 
overloaded bowel. ^loreover, I have found tliat wlien tlie l)Owel 
is divided in Paul’s operation, it shews a tendency, at times 
a little disconcerting, to retract and to slip towards the alxlomen. 
If the division of the Viowel is left for twenty-four liours, and 
if it is made at least i inch from the skin, no diriiculty of this 
kind will be encountered. 

A somewhat similar plan is followed by Hartmann (“Bull, 
et Mem. Soc. de Chir.,” Xovember 8, 1904, p. 866), who writes: 

‘'The tumour being freed from its conne.xions I draw it 
well outside the abdomen and fix the two ends of the loo]) of 
bowel to the parietal peritoneum hy a continuous stitch. This 
is done without fear of infection if the gut has not been opened. 

I pack round the loop with iodoform gauze and then apply a 
compression forceps to the lower distal limb of the loop, and 
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apply in the groove left after their removal a single catgut 
ligature. This limb is crushed on a level with the skin. The 
.same procedure is applied to the upi)er proximal limb, with 
this exception, that, instead of the line of crushing being on a 
level with the skin, it is at least two to three inches outside this. 
At this stage, therefore, the abdomen is completely closed: 
from it })roject tw(j limbs of bowel, each securely closed. The 
lower limb is level with the skin, the upper is 2^ to 3 inches in 
length. Jn this latter a small button-hole incision is made, 
through which a tube is passed wliich drains the bowel. The 
tube is tied securely in and is left four to six days. It is then 
removed. The upper end retracts little by little, and finally 
makes only the smallest projection upon the skin. A fort- 
night later the abdomen is openecl, the two ends of the bowel 
are crushed, ligated, and buried hy suture; lateral entero- 
anastomosis is then performed, the artificial anus excised, and 
the alxlomen closed.'' 

The Choice of Operation in Cases of Malignant Disease of the 
Large Intestine. - From what has l)ecn said it will be readily 
understood tliat the clioice of an operation in cases of carcin- 
oma of tlie colon is by no means free from difficulties. There 
is no established practice: surgeons of equal eminence differ 
in their methods. Of one thing there can be no question, 
in cases of acute ol)struction no attempt to resect the growth 
and to perform an immediate restitution of the canal is jus- 
tifiable. The immediate indication in such circumstances is 
to afford relief; the surgeon must be content with that, and 
must never be persuaded into doing more than that. Re- 
lief to an acute obstruction may be afforded by opening the 
colon above the growth, by colotomy, typhlotomy, or by 
appendicostomy. The use of the appendix for such a pur- 
pose has nc\'er been adequately appreciated. Some three 
years ago, in a case of acute obstruction due to a growth in 
the hepatic flexure, I began an operation, intending to open 
the Ccxcum (tyiohlotomy). I found the appendix directly 
beneath my incision, and as it was of good size I drew it to 
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the wound, stitched it, about half an inch from its base, to 
the parietal peritoneum, and closed the rest of the incision. 
The greater part of the appendix then hung out of the wound. 
It was opened by cutting off the tip and passing upwards in 
the lumen a No. lo catheter, which was tied in by an en- 
circling ligature; the catheter was connected to a larger tube 
which led into a basin at the side of the bed. Perfect drain- 
age of the overloaded intestine was thus established, and re- 
section was performed about eight days later. 

When the growth is situated in the caecum, an acute ob- 
struction is rarely caused. In almost every instance, there- 
fore, a resection, with immediate suture of the divided ends, 
can be performed. As a rule, end-to-end suture is readily per- 
formed, but latterly I have met with good success by closing 
both ends of the bowel and performing a lateral anastomosis 
between the end of the ileum and the transverse colon. Especial 
care must be taken to effect a perfectly secure closure of the 
divided end of the ascending colon. In some circumstances a 
terminolateral (end-to-side) anastomosis may be performed, 
though I have no personal liking for this method. 

When the growth lies in the transverse colon or in the sig- 
moid, resection and end-to-end anastomosis is the best ope- 
ration; the results are extremely good. 

When the growth lies in other parts of the colon than 
those mentioned, if obstruction is present, Paul’s operation, 
or some of the modifications I have described above, should be 
performed ; if obstruction is not present, resection and immediate 
end-to-end suture will prove a perfectly satisfactory operation. 

Where an artificial anus has been made, — in the cajcum, 
for example, — a resection is undertaken at a later date; the 
anus may be allowed to remain in action until a sufficient 
time has elapsed to permit of secure healing of the line of an- 
astomosis. In ten to fourteen days the artificial anus may 
be closed and the intestinal current restored. 

Statistics of Cases of Colectomy for Malignant Dis- 
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EASE. — I have collected the notes of loo consecutive cases of col- 
ectomy for malignant disease from the recent literature. The. 
following is an analysis of the cases: 

The sex is stated in 97 cases; of these, 56 were males and 
41 females. - The ages ranged from an infant of nineteen months 
to a man and woman aged seventy-five and seventy-six respec- 
tively. 

The greatest number occurred between the ages of thirty 
and sixty, as is shewn in the following table : 


Decade. Male. Female. Total. 

o-io ( I ) I 

(Sex not stated.) 

11-20 213 

21-30 6 4 10 

31-40 14 7 21 

41-50 13 12 25 

51-60 15 14 29 

61-70 527 

71-80 I I 2 


56 41 98 

Nature of Operation Performed. — In 68 cases the growth 
was resected as a primary operation. In 56 of these end-to- 
end suture was performed, with 16 deaths. In 2 end-to-end 
union was established and colotomy done at the same time. 
Both died. In 2 lateral implantation was praetised with no 
deaths. In 7 union was effected by stitching up the free ends 
of the bowel and performing lateral anastomosis. Of these, 
4 died. In i the growth was cut away and the ends of the bowel 
stitched into the wound, an artificial anus being left. This 
patient recovered. Thus, in 68 primary resections, there were 
22 deaths, a mortality of 32.3 per cent. 

In 12 cases Paul’s operation was performed, the growth being 
fixed outside the abdomen at the primary operation and cut away 
a few days later, leaving an artificial anus to be dealt with. In 
one of these an ileosigmoidostomy was established at the primary 
operation. Of the 12 cases i died — a mortality of 8.3 per cent. 

In 17 cases colotomy was done as a primary operation, the 
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growth being left to be dealt with later. In 12 of tliese the 
growth was remo\x'd and union elTected between the free ends 
of the bowel at one operation. Three died (operation in two 
stages). In tlic remaining 5 the growth was excised by Paul's 
method. Xone of these died (ojieration in three stages). Thus, 
of the 17 cases of colotomy with secondary resection, 3 died — 
a mortality of 17.6 ])er cent. 

In three cases ileocolostomy was done as the jnamary opera- 
tion and followed by secondary e.xcision. One died — a mor- 
tality of 33.3 JKT cent. The following table gives their statis- 
tics in brief: 


ICO CASES OF COLECTOMY. 


Primary Kxi’Ision*. Total. 

1. Encl-to-cnd 56 

2. Eiul-to-cnd and cololoiny ... 2 

3. Lateral implantation 2 

4. Lateral anastomo.sis 7 

5. Artificial anus i 

Total 6S 

.Seco.vdary Kxcision. 

Growth brou.ijht out and cut 

away later 1 1 

Growth brouLjht out and cut 
away later and ileosio- 
moidostomy i 

Total 12 

Colotomy and .Secondary Kxcision. 

Operation in two stages 12 

Operation in three stages 5 

Total 17 

Ilcocohistomy and secondary 
incision 3 

Grand total 100 


Recovered. 

I)IED. 

Per cent. I 

40 

16 

2S.6 

0 

2 

1 00.0 

2 

0 

0.0 

3 

4 

57-1 

1 

0 

0.0 

4 (y 

22 

32.3 


10 

I 

9.1 

I 

0 

0 0 

1 l 

I 

^■3 

9 

3 

25.0 

5 

0 

0.0 

14 

3 

1 7.6 

2 

I 

33-3 

73 

27 

27.0 


After-history. -Of the 73 cases which recovered from the 
operation an after-history is given in 64. 

Six had died— i of apoplexy at the end of a month, i of a 
recurrence in two months, i of typhus fever in nine months, 
2 of recurrences at the end of a year, and i of an acute chest 
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trouble four years after operation. Thus of the 6 deaths only 
3 were attributed to recurrence. Two others had recurrences — 
I at the end of two months, the other in six months. All the 
rest were well when reported and without recurrence, though 
in many cases the report was made only a few months after oper- 
ation. 


I rcjJorLcd w 


cll at end of . 
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3 
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some months. 
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3 

4 

5 

6 

7 
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9 
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1 year, 
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2 “ 

2i “ 

3 

4 
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The two cases rei)ortcd well at the end of seven years are 
those of Homer Gage and Ilochenegg. They were a man and 
woman aged seventy-five and seventy-six respectively when 
oi)eratcd upon. 



CHAPTER XXVI. 


RUPTURE OF THE INTESTINE. 

‘Any surgeon whose experience of hospital work is exten- 
sive will have realised the great difficulty that almost always 
exists in discriminating in the early stages between those cases 
of abdominal injury which are trivial and those in which a lacera- 
tion of the intestine has occurred. If there is a wound of the ab- 
dominal parietes, the surgeon’s course is clear; it is his duty in 
all cases to open up the wound, and, if need be, to investigate 
the conditions within the peritoneal cavity. If, however, there 
is no sign of external injury, the necessity for operation must 
be determined by the signs and symptoms which arc present. 
In such cases “it becomes neces?sary,” as Dr. Le Conte says, “to 
make a most careful examination of both the subjective and 
the objective symptoms presented by the patient, to separate 
the trivial from the important points, and with our best judg- 
ment to sum up the evidence for or against operative proce- 
dure.” The accurate observation and instant recording of 
symptoms, and of their variation from hour to hour, arc needed 
to enable the surgeon to form his opinion correctly. I pro- 
pose to discuss the relative values and significance of the chief 
signs and symptoms and to indicate the steps by which an ac- 
curate decision may be formed. 

The character of the injury sustained should be determined 
as closely as is possible. As a rule, the damaging force is one 
of two kinds : it is either a blow from some small or sharp object, 
the force being considerable and applied only to a small area 
of the abdominal wall ; or it is a force diffusely applied over the 
greater part or the whole of the abdomen. Of the former, the 
most exemplary instances occur when the abdomen is struck 
by a small, rapidly moving object— the fist, a horse’s hoof, or 
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a boot; or when the patient, while moving rapidly, strikes the 
abdomen against the sharp comer of a table. Of the latter, 
the most common instance occurs when a patient is run over 
by the wheel of a cart or train, or is squeezed between the buf- 
fers in a railway accident. The injury when the force is of the 
former kind is found to be a rupture, by crushing, of the in- 
testine, beneath the point struck. When the force is diffused, 
a mpture occurs, as a rule, at one of the fixed points of the bowel — 
at the duodenojejunal flexure or at the ileocaecal junction — or 
the mesentery is torn. 

The injury to the intestine is of different kinds. The bowel 
may be crushed between the offending object and the spinal 
column or pelvic wall; it may be burst when full of its normal 
contents; it may be torn away from one of its fixed points; it 
may be damaged, though not completely ruptured, by the blow, 
and sloughing and gangrene at the injured area may lead to 
secondary perforation, or the mesentery with its vessels may 
be so injured that gangrene of the gut supplied from these ves- 
sels will in time result. The injury may be limited to the mu- 
cous coat or to the peritoneal coat, or it may, and most fre- 
quently does, involve the whole thickness of the wall. 

Homer Gage, in collecting the records of 85 cases oper- 
ated upon between 1887 and 1902, found that in 75 the in- 
jury was due to direct violence, and in 32 of these was due 
to a kick by a horse or by man. In 19 it was caused by a 
fall, and in 6 by a piece of wood thrown from a circular saw. 
In 9 it was the result of a crushing force, and in i the cause 
is not stated. From this 'it is clear that there is a greater like- 
lihood of damage when there is a high velocity of the strik- 
ing object and when the area struck is small. 

In Makins’ series of 21 cases occurring at St. Thomas’s 
Hospital between 1889 and 1898, 6 were the result of kicks 
by horses, 5 patients were nm over, 4 fell against resisting 
objects, 2 patients were caught between buffers, i was struck 
by the end of a plank oh a sawing-machine, i was pinned by 
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the pole of a van against the wall, i was struck by a falling 
box, I was caught and rolled between two passing railway 
trucks. 


LCKIAnON OF THE LESION. 

In 79 of the 85 cases collected by Homer Gage the injury 
was located as follows: 


Duodenum lo 

Jejunum 20 

Ileum 43 

Large intestine 6 


These figures agree with those given by other writers. It 
is an undoubted fact that rupture is more common the greater 
the distance from the duodenojejunal flexure. 

An examination of the abdomen in these cases will fre- 
quently shew, especially after the lapse of a few days, that 
the point of impact is indicated by a bruise. In a great ma- 
jority of cases this will be found to be below the umbilicus. 
In the 9 cases of injury to the small intestine in Makins’ series 
in which the position of the bruise was ascertained, it was 
found to be below the umbilicus in 8, In the cases of in- 
jury to the large intestine this fact was even more marked. 
There were s cases of injury to the large intestine: in i the 
junction between the cajcum and ascending colon was torn; 
in I the lower end of the ascending colon; in 2 the transverse 
colon (in both of these the colon was U shaped and hung down 
below the umbilicus), and in i the sigmoid. The part of the 
abdomen below the umbilicus may, therefore, be quite ap- 
propriately named the “dangerous area." 

THE CHARACTER OF THE LESION. 

As a general rule, there is only one rent in the intestine. 
In 9 cases in Homer Gage’s series of 85 cases there was more 
than one tear. In one case recorded by Kopfstcin, six rents 
were found and were closed successfully. In some instances, 
especially in those cases where the injury is due to the kick 
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of a horse, two ruptures may be found at a distance of three 
or four inches from each other. It is suggested that the in- 
juries are then due to the impact of the two ends of the hoof. 
In one case which I saw a piece about 5 inches in length was 
cut completely out of the intestine. The rent may be small, 
or it may be large, longitudinal or transverse, ragged or 
straight — it may, in fact, be of any shape or size or run in 
any direction. Injury to the mesentery is found in about 10 
per cent, of the cases. 

THE DIAGNOSIS OF INTESTINAL RUPTURE. 

The importance of an early diagnosis of rupture of the 
intestine cannot be exaggerated, and delay of an hour in any 
case may mean — does, in fact, mean — that the chances of 
recovery by operation are thereby lessened. A laceration 
of the intestine is more likely to involve the ileum than the 
jejunum. The upper part of the intestine, as is well known, 
contains fewer and less virulent organisms than the lower 
part, and therefore the lower down in the intestine the wound 
lies, the greater will be the damage done to the peritoneiun 
by the escape of the contents. 

The patient when first seen will probably be suffering 
from sh(x:k and its attendant symptoms. In this there is 
nothing characteristic, for an equal degree of shock may be 
produced simply by a severe bruising of the abdominal wall. 
The pulse will, at the first, be small and thready. In doubt- 
ful cases the pulse must be counted by a reliable observer 
and recorded every hour.’ A pulse which increases steadily 
in frequency should arouse suspicion, more especially if the 
rate of respiration is also increasing and the temperature, 
after a rapid rise, following the subsidence of the early collapse, 
begins to fall. As the shock is passing away the patient will 
vomit. If the vomiting should continue, the outlook is most 
serious. Persistent vomiting is the most characteristic symp- 
tom, and is present, almost without exception, in cases of in- 
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testinal rupture. This has been our experience at the Leeds 
Infirmary, and the same observation has been made by Tren- 
delenburg and others. The abdomen may be tender from 
the first. Owdng to the injury done to the anterior abdom- 
inal wall, the skin may be sensitive to pressure and the mus- 
cles may be rigid. In cases of rupture of the intestine there 
is very often the most absolute rigidity of the abdominal wall. 
The muscles are tense, and will not yield to the gentlest or to 
the firmest pressure. Even when morphine has been given, 
the muscular rigidity does not disappear; indeed, it hardly les- 
sens to any perceptible degree. Gentle kneading of the ab- 
dominal wall with the open hand does not permit a deeper 
examination of the abdomen. The rigidity increases steadily 
from the time of injury, and it is always unyielding. A defi- 
nitely localised tenderness is often found when there is a 
rupture of the kidney or of the bladder, one or other side or 
the hypogastrium being tender and resistant when the rest 
of the abdomen is supple. It is the universal and unalterable 
rigidity that is significant. 

The abdomen is not distended at the first, but within a few 
hours a little fullness is often noticed. If the distension increases 
rapidly, it is a sign of great gravity. Free fluid may be found 
in the peritoneum; it is due— (a) to blood which has escaped 
from a rent in the mesentery or in the bowel-wall ; (b) to escape 
of thin fluid contents from the intestine; (c) to the rapid 
outpouring of serous fluid from the peritoneum. If fluid be 
present, it is an evidence decidedly in favour of operation. 

The general appearance of the patient almost always gives 
one the impression that his condition is serious. He looks 
anxious, his features are drawn, his face is pale, and the skin 
is sweating. Dr. Le Conte, who considers the facial expres- 
sion the most positive of all the symptoms of severe abdominal 
injury, writes: “The abdominal facies consists of a [jeculiar 
drawing of the lines and deepening of the furrows of the face, 
which give an anxious, careworn, and painful expression to 
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the countenance, while the eyes are questioning and anxious 
and search the faces of the people about.” He adds: “I can- 
not recall ever having noted it as present in a case which failed 
to shew a serious lesion.” 

To sum up, one may say that when a patient has sustained 
such an injury to the abdomen as is likely to produce a serious 
lesion — if the abdomen soon becomes rigid and tender; if the 
rigidity steadily increases and affects the whole abdominal 
wall; if the vomiting is repeated at short intervals; if the 
patient, by his facial appearance, conveys the impression of 
serious illness — then an exploratory operation is not only 
justified, but is imperative. A reckless opening of the abdo- 
men in all cases where any severe injury has been sustained 
is not to be condoned. A discrimination of the serious cases 
— of the cases that can be cured only by operation — from 
those which will recover unaided can be made with very few 
exceptions by attention to the points which have been men- 
tioned. 

All the signs mentioned above may not be present simulta- 
neously. Reliance must then be chiefly placed upon the onset 
and continuance of vomiting after the period of shock is over, 
and upon a continuous increase in the pulse-rate. These two 
signs together fully justify an exploration. The greatest dif- 
ficulty in diagnosis occurs in cases in which the injury is inflicted 
upon the highest part of the jejunum in patients who have not 
partaken of food for many hours. Dr. Le Conte relates the 
case of a man who was struck a glancing blow on the abdomen 
by a rolling steel ingot weighing two tons. This happened at 
8.30 A. M., and the man had not partaken of food since the pre- 
vious evening. Fifteen hours later he presented no sign of in- 
testinal injury. During the next six hours symptoms of per- 
foration rapidly appeared; pulse and respiration rapidly in- 
creased; the temperature fell below normal; vomiting began; 
tympany appeared, with marked tenderness in the region of 
the umbilicus, and the expression of the face was anxious and 
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drawn. Operation shewed that the first part of the jejunum 
was completely torn across, the laceration extending for 2 J inches 
into the mesentery; in another place there was a aj-inch tear 
in the mesentery which had extended to the small gut, anti about 
one foot of the intestine shewed commencing gangrene. 

Dr. F. n. Lund (“Boston Meil. and Surg. Journal,’’ vol. cliii, 
1905. p. 603 L in recording 19 cases of rupture of the intestine, 
makes the following remarks u]X)n the question of diagnosis : 

“The symptoms which at first ensue upon a rupture may be, 
and often arc, so slight th;it the surgeon feels a false sense of secu- 
rity. ?le judges th:it jirobably no htirni has been done, and the 
patient is left until a general peritonitis is developed before he is 
operated upon. It is for this reason, it seems to me, that a knowl- 
edge of the common ctiolog}' of these cases is im['ortant. 

“In cases which have been subject to injuries of this sort an 
explorator}' lajxirotomy should be done without waiting for an 
absolutely certain diagnosis, which also means the almost certain 
death of the patient. After these blows upon the alxlomen by a 
board from a circular saw, or by a horse’s hoof, the patient is very 
often faint, sometimes vomits, and then the rapidity with which 
the symptoms come on depends u])on the rapidity with which 
the intestinal contents are poured into the abdomen. If the 
rupture is a small one, as not infrequently happens, it may be 
nearly closed by ])rotruding mucous membrane. Here the i)ain, 
tenderness, muscular spasm, and temperature indicative of periton- 
itis, may develop gradually as in the case of general peritonitis, 
in which the patient went to work the day after the fatal accident 
happened to him. Ur, if the rupture is a large one, the rapid ex- 
travasation of intestinal contents brings into immediate evidence 
the symptoms of general peritonitis and leads to immediate 
operation. 

“The peritonitis must be quite general before the patient 
looks badly. The pain, tenderness, muscular spasm, slight rise 
in tcmy)crature, and the fact that the jiatient is getting worse, 
should be sufficient for immediate operation without waiting for 
the facies which practically always indicates that peritoneal 
sepsis has progressed to such an extent that no operation will 
control it.” 
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Delay in the onset of symptoms may be due to a secondary 
perforation of the bowel. The damage at the time of the acci- 
dent concerns the mesentery, or bruises, but does not lacerate, 
the intestine. Slc^ughing of the bowel occurs twelve to forty- 
eight hours later, and is announced by the sudden onset of the 
symptoms of perforation already described. 

In Angerer’s scries of i6o cases the lo cases which recovered 
after the formation of fecal fistufe were undoubtedly exem- 
plary instances of secondary rupture. 

Dr. Arthur L. Fisk records (“Annals of Surgery,” vol. ii, 1900, 
j). 626) the case of a man who, on October 29, 1900, while cross- 
ing tlie street, was run over by a hose-carriage, one of the wheels 
passing diagonally across his right loin. He was immediately 
taken to the Trinity Hospital in a condition of shock, with a 
subnormal temperature, i^xamination shewed a large swelling 
in tlie left side of the abdomen, especially in the lumbar region, 
which was regarded as a hiematoma. There was no blood in 
the urine, and when his bowels moved, the stool was also free 
fn^n blood. The abdominal muscles on the left side were dis- 
tinctly rigid. 

On Nox’cmbcr 4 there was fluctuation in the mass referred 
to, and the man began to have some fever. The mass was 
thereupon incised in the loin, and a large quantity of pus evac- 
uated; the pus had a faint fe'cal odour. Two days later there 
was a discharge of feces through the wound, and for two weeks 
all the hecal contents of the bowel were evacuated in this way. 
On Xovember 21 there was a severe hiemorrhage from the sinus; 
a second on the twenty-fifth, and a third on the thirtieth. From 
that time on the sinus passed directly into the ascending colon. 

A. L. Bonanome (“Brit. ^Med. Jour.,” Epitome of Current 
Literature, August 27, 1904, p. 30) reports a case of rupture 
of the small intestine by indirect violence. The patient, a man 
thirty-seven years of age, jumped to the ground from a height 
of about two feet, and came down heavily on his heels. He 
immediately felt acute pain in the hypogastrium, accompanied. 
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for a very short time, by slight mental confusion and followed 
by vomiting. Feeling unable to continue his work, he walked 
home, about two miles, and then walked to the hospital, where 
he was seen an hour and a half after the accident. Inspection 
of the abdomen revealed nothing. Palpation caused pain in 
the hypogastrium, and especially in the abdominal muscles. 
The recti muscles were contracted a little. No pain was caused 
by palpation of the epigastrium, the hypochondrium, and the 
flanks. In the iliac fossaj it was possible to press back the ab- 
dominal wall so as to feel the bones. Voluntary contraction 
of the abdominal muscles caused increased hypogastric pain. 
The liver and spleen did not pass the costal arch, and their areas 
of dulness on percussion were normal. No free fluid could be 
made out in the abdominal cavity; 150 c.c. of normal urine were 
removed from the bladder by catheter. The pulse was full and 
regular — 80; respirations, 22; temperature, 36.9° C. The face 
was a little pale. He remained in the hospital, and ice was 
applied to the abdomen. In the evening the temperature was 
37.5° C., pulse 85, respirations 24. The abdomen was soft 
except at the hypogastrium. There was no metcorism. Flatus 
and urine had been passed, but no fa;ces. The patient had ano- 
rexia, but not thirst. The next morning he was in rather bet- 
ter condition after several hours’ sleep. On the afternoon of 
that day, beginning twenty-seven hours after the accident, the 
appearance of the case completely changed. The pain, the mus- 
cular contraction in the hypogastric region, and the meteorism 
were increased. The area of hepatic dulness disappeared. The 
face indicated distress. The patient, who had all along stated 
that, but for the pain, he felt well, now complained of illness. 
Temperature, 38° C. ; pulse, 90; respirations, 26. A diagnosis 
of peritonitis was now made, and an abdominal section decided 
upon. Gas and liquid were found in the peritoneal cavity. An 
oval opening into the small intestine was found on the convex 
side of the intestine at a point diametrically opposite to the in- 
sertion of the mesentery. The long diameter of this aperture. 
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about 4 mm. in length, lay in the direction of the course of the 
intestine. The edges were cleanly cut and not ecchymosed. 
The mucous membrane protruded a little through the wound. 
No appearance was found of other recent or old-standing dis- 
ease or injury of the intestine. The wound was closed with 
two planes of Lembert sutures and the abdomen cleansed and 
drained. The patient died ninety-nine hours after the acci- 
dent. At the autopsy the opening in the intestine was found 
to be about nine feet from the ileocaecal valve. The sutured 
portion was healthy, and the whole intestinal mucosa presented 
a normal appearance. No foreign body was found in the in- 
testine or in the peritoneal cavity. The cause of death was 
general peritoneal infection. 

OPERATION. 

When it has been decided to operate, all preparations must 
be made before the patient is ana'sthetised, for speed is one of 
the essentials of success. An abundance of hot saline solution 
will be needed for the purpose of irrigation. Operation should 
be deferred until the first shock has passed off. The incision 
should be made in the middle line, and should be of ample length. 
Many authorities advise that the incision should be made at 
the point where the blow was inflicted, but there are no ad- 
vantages in so doing. All parts of the intestinal canal can read- 
ily be examined through a median incision ; an incision through 
the area of impact will often open up an extensively bruised 
area, large collections of blood in the abdominal wall w’ill be 
found, and septic changes therein are prone to follow. The 
incision is at least four inches in length, and may, with advan- 
tage, be six inches or even more in stout or muscular patients. 
As soon as the peritoneum is incised there will be an escape of 
blood-stained, thin, faecal fluid, or of fluid which is turbid and 
has a faecal odour. If the bleeding is at all abundant, it is bet- 
ter to turn the intestine out at once and to make a careful 
search for a rent or rents in the mesentery. If there be little 



448 ABDOMINAL OPERATIONS. 

or no bleeding, then the intestine is examined methodically. 
It is better to begin at the caecum and to work upwards along 
the small intestine, the bowel, as well as the mesentery, being 
very minutely e.xamined. If a rent be discovered, the part of 
the bowel which it involves is wrapi^ed in a large moist swab 
and held by the assistant, while the search is continued. In 
approximately 10 per cent, of cases there are more ruptures 
than one. If no other points of injury are discovered, the 
greater part of the intestine is returned within the abdomen, 
and the injured loop is packed around with moist sterile com- 
presses. The evisceration undoubtedly simplifies the search 
for the damaged spots. If carried out six'cdily, it is not provo- 
cative of harm. The intestine, while outside the abdomen, should 
be carefully surrounded by hot compresses, and must be returned 
TOthin the abdomen at the earliest possible moment. 

Trixier has shewn that the shock of evisceration is di- 
rectly in projjortion to the condition of the peritoneum and 
the length of exposure. If the peritoneum be healthy and the 
exposure brief, no harm is done. In all cases there is a “period 
of indilTerence’’ during which no shock is exi)erienced. This 
period is shortened when the peritoneum is inflamed. The 
search for a damaged spot is very much simplified by observing 
whether there is any deposit of plastic lymph upon the gut. 
Lymph is very rapidly poured out, and may be found in abun- 
dance within si.K hours of the receipt of the injury. It is al- 
ways found in greater quantity at and near the perforation. 

The rent in the bowel is repaired in a manner best suited to 
the condition of the injury. If a small transverse or longitudinal 
tear be found, it may be closed at once by a double layer of 
continuous sutures, the one including all the coats, the other 
picking up only the serous and muscular coats. If the portion 
of the bowel most distant from the mesentery is tom by an ir- 
regular rent, a part of the wall of the gut may be excised. The 
mesenteric portion of the intestine is left intact, and an angu- 
lar union is effected, the two portions of the bowel being, as it 
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were, bent upon the bridge of bowel which remains at the mesen- 
tery. This is the “elbow” anastomosis of Jeannel. 

If there are two or more injuries close together, or if there 
be only one rent with a considerable amoimt of bruising of the 
parts around, either mesentery or intestine or both, an excision 
of the damaged area should be performed. On rare occasions 
a double or even triple resection may be necessary. 

If there should be a rent in the mesentery completely divid- 
ing the vessels therein, the bowel supplied by these vessels must 
be resected, for gangrene is certain to follow. A small tear 
in the mesentery may necessitate a large resection of the bowel, 
for, as has been already pointed out, one inch of the mesentery 
near its posterior attachment may contain the blood-supply of 
two feet or more of the intestine. 

In certain cases none of these measures may be possible. 
The patient may be desperately ill, and able to bear only the 
least of all surgical manipulations. In such circumstances the 
rent in the intestine may be sutured to the abdominal wall, the 
repair of the wound being left for a subsequent operation. This 
method — the establishing of an artificial anus —was, at one 
time, the metliod advocated by all authorities, but in recent 
years it has been recognised that instant repair of the damaged 
bowel sliould be performed whenever possible. 

After the intestinal wounds have been securely closed, it 
is necessary to deal with the mesentery. Any small bleeding 
points near the intestine may be ligated, and a tear which does 
not involve any vessels may be closed by suture. In some cases 
the two layers of the me^ntery may enclose a diffuse blood- 
clot; this may, as a rule, be ignored, provided that the vascu- 
lar supply of the attached bowel be unimpeded. A very small 
vessel may give rise to a very large haematoma. Search for a 
bleeding vessel in such a bruised area will be fruitless, and only 
provocative of further harm. 

When all the measures of repair are accomplished, the peri- 
toneal cavity is cleansed. Free washing-out with hot and 
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sterile salt solution is always necessary. The lavage should be 
free, and all parts of the cavity should receive attention. The 
irrigation is best carried out by means of a funnel to which is 
attached about a yard of large, soft, India-rubber drainage- 
tube. The funnel is kept constantly filled by the nurse, and 
the soft tube is readily moved from place to place within the 
abdomen. If peritonitis has been set up by the irritant fa;cal 
fluids, drainage is always necessary. If, however, the case has 
been operated upon early, the abdomen may be closed at once. 

The application of omental grafts or flaps may, at times, 
be of great advantage. Parts of the omentum, if bruised, may 
have to be removed. 

RUPTtJRE OF THE COLON. 

Rupture of the large intestine occurred five times in Makins’ 
series of 21 cases of intestinal injury, occurring at St. Thomas’s 
Hospital in a period of ten years. The injury involved the 
csecum once, the lower part of the ascending colon once, 
the transverse colon twice, the sigmoid flexure once. In all 
these cases the point struck in the abdominal wall was below 
the umbilicus. The general symptoms of rupture of the cedon 
are indistinguishable from those of rupture of the small intes- 
tine. One sign alone is characteristic of lesions of those portions 
of the bowel which are not wholly covered by peritoneum (parts 
of the duodenum and the ascending and descending colon) — 
that is, emphysema. If there are the usual symptoms of in- 
testinal injury and emphysema in the right flank, a diagnosis 
of rupture of the ascending colon or of the duodenum may 
safely be made. Emphysema spreading from the descending 
colon is noticed first in the left flank. In one case of ruptured 
duodenum, in Makins’ series, the emphysema was first observed 
in the left flank. In a case of rupture of the ascending colon which 
involved both the serous and the unprotected parts emphy- 
sema was present, but was discovered only at the operation; 
it had not passed the limits of the ascending colon. 
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PROGNOSIS AND RESULTS OF TREATMENT. 

It may be taken as an unquestionable fact that complete 
rupture of the intestine, unless treated by operation, is invari- 
ably fatal. It has been stated, upon utterly insufficient evi- 
dence, that patients have recovered under expectant treatment. 
A close enquiry into all such cases shews, as might have been 
anticipated, that there is no warrant for any diagnosis of rup- 
ture. All the cases collected by Curtis, 116 in number, were 
fatal. All the cases in Homer Gage’s series, 45 in number, which 
were not submitted to operation, died. Spontaneous recovery 
after a complete primary rupture of the intestine is not only 
improbable — it is incomprehensible. 

Angerer (“Congress of German Surgeons,” April, 1900) col- 
lected the records of 160 cases of rupture of the intestine treated 
exiiectantly : 149 died and 1 1 recovered. Of the 1 1, 10 developed 
fajcal fistulas. The probability is that these were examples of 
secondary rupture, where adhesions had surrounded the wounded 
bowel and had sequestrated the part, which gave way later. 

In operation lies the only hope of successful treatment. The 
first laparotomy for rupture of the intestine was performed by 
Bouilly in 1883. The first successful case was operated upon 
by Croft in 1889. The following are the notes of this clas- 
sical case (“Clin. Soc. Trans.,” vol. xxiii, p. 141): 

“Charles A., aged fourteen, admitted into St. Thomas’s Hos- 
I)ital, under Mr. Croft’s care, on May 21, 1889, at 10.30 p. m. 

“ The boy had been kicked in the abdomen by a horse, about 
half-past seven in the evening. He fell when struck and be- 
came ‘unconscious,’ and was carried to his home in the same 
street and put to bed. He had taken his tea at half-past four, 
and he passed water about that time. As he was in pain, his 
friends gave him some ‘senna’ to act on the bowels. This he 
fortunately vomited. As his pains increased he was brought 
to the hospital. On the way there he vomited twice, and in the 
waiting room he brought up a little light-coloured fluid which 
was said to be streaked with blood. A catheter was passed in 
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the admission room, and about eight ounces of normal urine was 
drawn off. When admitted, it was not thought that he was 
suffering from shock. It was observed, liowever, hy the nurse, 
that he doubled up his knees and laid himself on his side. He 
had been kicked below the umbilicus, and the lower part of the 
belly was tender to the touch. Ice was a|)plied to the al-)domen. 
^lorphine was administered hypodermically. Fluids and solids 
by the mouth were forbidden. The tem])erature taken after 
admission was 99.2°, and his pulse was steady at 80. During 
the night the temperature rose to 103.6°. 

“On the following morning, .May 22, at 9.45, Mr. Croft was 
called to see the boy, and found his c.\prcssion an.xious, the li])s 
dry, temperature 103°, pulse quick, and tongue furred. The 
legs were drawn uj), the abdominal wall flat, rigid, and very ten- 
der. The muscular resistance was very marked. The pain was 
chiefly below the umbilicus. There was slight dulness in the 
left loin, none in the right, and none over the bladder. He had 
not been sick since he had come into the ward, and he had not 
been delirious. 

“The diagnosis was in favour (^f rui)tured inte.stinc and acute 
peritonitis. lixploration of the abdomen by median laixirotomy 
was immediately determined ui)on and carried out. 

“The patient was kept under ether, tlie operation lasting an 
hour and tlirec-quartcrs. Mr. H. B. Robins(.)n rendered \'cry 
valuable assistance. 

“On dividing the linea alba an (jcdcmatous conditiem of the 
subperitoneal tissue was ol)served. As S(.)f)n as tlie peritoneal 
cavity was opened a faint ffecal odour was obserx'cd. Wdien 
the omentum was drawn aside, about an ounce and a half of tur- 
bid, dirty-brown fluid escaped, with a distinctly ffecal odour; its 
under surface was adherent to some coils of intestine, and was 
coated with exudation and the same dirty-brown lluid. The coils 
of bowel were matted together and more or less stained. On 
breaking through these adhesions and separating the coils on 
the right side, about two inches below the umbilicus, the region 
of chief injury became more evident. A small rupture was found 
on the under surface of the ileum, measuring about three-eighths 
of an inch in diameter. This lesion was in the centre of a small 
areola of ecchymosed and inflamed tissue. On the opposite 
wall of the gut there was another ecchymosed spot, correspond- 
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ing witli the first lesion. After cleansing and examining this 
jiortion of the bowel Mr. Croft deterrnined to resect it, as he 
deemed it unsafe to return the contused as well as the ruptured 
pieces. 

“ Makins’ forceps were applied below the spot at which the 
incision was to be made, and Mr. Robinson took charge of the 
upper portion. A V-shaped segment of the gut was cut out 
with scissors and snipped from its mesenteric attachment. Im- 
mediately after excision the mesenteric wound appeared to be 
not more than three-eighths of an inch in width. 

“ When bleeding had been arrested, the mesenteric wound 
was carefully closed from side to side by eight sutures, passed 
after Lembert’s manner, four above and four below. The cut 
ends of the intestine were next carefully adjusted, and opposite 
the attachment of the mesentery sutures were passed, so as to 
draw together the muscular coats, applying these coats dos d dos. 
Five sutures were needed for this. In bringing together the 
rest of the bowel Lembert’s sutures were employed, about 
twenty being inserted. ILxtra sutures were put in where they 
seemed to be indicated, bringing up the total to over forty. 

“As the piece of omentum opposite the injury was the re- 
verse of pure, it was thought best to cut it right away. It was, 
therefore, ligated and excised. 

“After this the iieritoncal cavity was carefully purified with 
hot boracic solution, about 20 jier cent, in strength, and the 
toilet of the peritoneum was completed. The external wound 
was closed by silk sutures. No drain was put into the perito- 
neal cavity. ^Vntiseptic precautions were observed through- 
out. The operation lasted an hour and three-quarters.” 

The publication of this remarkable case naturally attracted 
a great deal of attention, afid it soon became recognised that the 
only treatment likely to give the patient a chance of life lay in 
operation. Siegel has collected in all 376 cases submitted to 
operation. The mortality was 51.6 per cent. An analysis of 
the cases with reference to the time of operation gave the fol- 
lowing result: 


Cases operated upon within the first 4 hours had a 

mortality equal to 15.2 per cent. 
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Cases operated upon within the first 5-S hours had ]>er cent. 

a mortality equal to 44.4 “ 

Cases operated upon within the lirst 9-12 hours had 

a mortality equal to 63.6 “ 

Cases operated upon later than 12 hours had a mor- 
tality etiual to 70.0 “ 

Se\'eral other small series j)f eases have l)ecn collected by Gage, 
Eisendrath, Petry, Kirsteiti, and others, but Siegel’s list prol)- 
ably includes all cases reconled up to the time his jxaper was 
published. One has, of course, to discount such an estimate, 
for successes arc more likely to l>e published than failures. 

At the Leeds Infirmary since 1898 there have been 17 cases 
of ruptured intestine treated by oi)eration. Of these, only 3 
recovered. In all the cases .save 2 over twelve hours had elapsed 
from the time of the injury. In Makins’ series of 21 cases 
operated upon at St. Thomas’s Hospital in ten years — i88g to 
1898— there were 3 recoveries. 

The following are the records of the 3 successful cases in 
the Leeds Infirmary; 

C.\sE I.- E. II. L., a boy aged six, was admitted to the Leeds 
General Infirmar>', September 9, 1 899. The patient had sustained 
an abdominal injury which caused collapse and ga\’C rise to the 
.signs of increasing Iluid in the peritoneal cavity. Without enter- 
ing into details, it may be said that the case clearly demanded 
surgical intervention. The following o]3eration was performed : 

Operation . — An incision, 5 inches in length, was made to the 
right of the middle line, e.xtending from about i inch below the 
ensiform cartilage downwards. On opening the abdomen there 
was an escape of blood, and blood was seen lying everywhere 
among the intestinal coils. A ra])id search .soon revealed the 
fact that there was a complete rupture of the intestine at the 
duodenojejunal fle.xure. The jejunum appeared to have been 
torn out from the duodenum in such manner that the divided 
end of the duodenum was beneath the peritoneal level, and was 
ragged and irregular. The jejunum in its upper 4J inches was 
torn away from its mesentery; this portion was removed. An 
end-to-end aj)proximation was clearly impossible, as the cut 
duodenum was inaccessible. The duodenum was, therefore. 



RUPTURE OF THE INTESTINE. 


4SS 


closed as securely as possible with a continuous catgut stitch, 
and the peritoneum around it sutured over this stitch. In order 
to ensure a complete closure the upper part of the mesentery 
which had been torn away from the jejunum was stitched as a 
sort of lid over the obliterated end of the duodenum. The je- 
junum was implanted in the anterior wall of the stomach with 
the aid of a Murphy button. After doing this it was my inten- 
tion to make an anastomosis between the lower portion of the 
duodenal loop and the jejunum so as efficiently to drain the 
former, but the child seemed on the verge of death, and I had 
to complete the oi)eration as speedily as possible. Stimulants, 
in the form of saline infusion, strychnine, and a hot-water enema, 
were given during the operation, and one minim of strychnine 
was gi\'cn every hour for the first twelve hours. The patient 
gradually rallied and made a good recovery. 

After-history. After the first ten days we had a skiagraph 
taken, and three were subsequently taken. On each occasion 
the button shewed a dil'ferent i)osition, and we were inclined to 
accept this as an indication that it was passing along the intes- 
tinal canal. The patient gained weight, ate ordinary diet, and 
was quite well, and his condition was in every respect satisfac- 
tory. (.)nc untoward incident alone was observed, and that 
was a copious attack of vomiting, which we ascribed to a pork 
pie injudiciously given by a friend on the visiting day. The ques- 
tion of a second operation, the performance of an anastomosis 
between the duodenal loop and the jejunum, was frequently 
discussed, but the condition of the child was so satisfactory that 
we were unwilling to interfere. The stools were examined and 
pronounced in ai)i)earance and constitution normal. 

Perforation. —On the one hundred and fourth day after opera- 
tion the patient was suddenly seized with acute and overwhelm- 
ing abdominal pain, and 1 was urgently summoned. I found 
him pale, imlseless, and utterly collapsed. He died an hour 
subsequently. 

Postmortem Examination . — A perforation of the duodenum 
at the lowest point of the loop was found, the perforation being 
due to the Murphy button, which lay in the ulcer its pressure 
had produced. 

Case 2 . — Under the care of Mr. Lawford Knaggs. 

History. — R. L., aged thirteen, was swinging on a rope fixed 
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to two gate-posts when they collapsed, and a portion of a wall 
fell upon her, striking the pelvis and abdomen. The accident 
occurred on April 17, lyoo, at 2.30 p. m. 

Condition on Admission. -When admitted she was suflfering 
from Colles’s fracture of the right wrist, some hiemorrhage from 
the vagina, and a contusion of the left hiji. The ne.\.t day she 
complained of pain in the body, and at miilnight I was sent for. 
The pain had been getting worse during the day, and now the 
abdominal wall was rigid and there was great tenderness over 
the lower part. Below the iliac s])ines the resonance was im- 
paired and there was a doubtful thrill. The urine passed had 
been free from blood, and the bowels had not been open since 
admission. The pulse had risen from 100 to 120. The cause 
of the jieritonitis was susix'cted to be perforation of a hollow 
viscus, possibly the blatlder. 

Operation. At 2.30 a..m. on April 19, or thirty-si.x hours after 
the injury, median laparotomy was iX!rformcd. E.xtravasated 
blood was found in the subpcritoncal tissues. On opening the 
peritoneum pus escaped, but no gjis. The intestinal C(.)ils were 
found matted together with yellow lymph, and very oi'fcn.sive 
pus lay between them. This was wiped away gradually as the 
coils were separated towards the pelvis. At last a portion of 
bowel was seen with a hole in it from which bloody heces were 
exuding, and further escape of its contents pre\'cnted, whilst 
the cleansing away of the pus continued until the lowest col- 
lection containing fieces was found in Douglas’s pouch. When 
the disturbed parts had been well cleansed, the hole in the small 
intestine, through which a pea could have been passed, and which 
was situated opposite the mesenteric attachment, was closed 
by a single catgut suture, and two continuous Lcmbert sutures 
applied longitudinally made all safe. The lumen was consider- 
ably narrowed. The kidney pouches were now wiped out and 
the left one needed it. Gauze drains were carried down to both, 
and another, as well as a rubber tube, was inserted into 
Douglas's pouch. The damaged coil was placed beneath the 
wound, which was then closed. 

Progr^,v5.— I'or two days the patient’s condition was very 
uncertain. She was very noisy and restless, complained of great 
pain in the bofly, and vomited occasioruilly, but the pulse shewed 
a tendency to fall. On the twenty-first she was distinctly bet- 
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ter, and had two spontaneous evacuations. On the twenty- 
second, the gauze drains were removed, and from this date her 
progress to convalescence was uninterrupted. She left the hos- 
pital well on June 6. 

Result . — All trouble, however, was not at end when she 
ceased to attend htjspital. For a long time she had good health, 
but in January, 1902, nearly two years after the operation, and 
after a week of abdominal pain, an abscess pointed in the ab- 
dominal cicatrix, and burst, and a large quantity of most offen- 
sive matter escaped. The opening closed in about three weeks, 
and there has been no local trouble since. It dtjcs not appear 
that this abscess was associated with a silk suture in the parietes, 
but it is very pos.siblc that the Lembert sutures in the gut had 
something to do with it. The abdomen now looks quite healthy. 
There is no protrusion at the cicatrix, and there is no induration 
or thickening to be felt. Though at present the patient suffers 
from j)ain and vomiting after food, suggestive of stomach ulcer, 
and easily controlled by simple treatment, the only inconveni- 
ence which can be definitely attributed to tlic injury is the pain 
which follows the taking of a]x:rients. This is no doubt due to 
the intestinal adhesions resulting from the peritonitis. 

Cask 3 was under the care of Mr. Walter Thompson. The 
record of this case lias nc)t yet been published. 

Six cases of rupture of the intestine with 4 recoveries are 
reported by Lund, Xicholls, and llottomlcy (“Boston Med. and 
Surg. Jour.,’’ November 27,1902, and “ Vear-Book of Medicine 
and Surgery,’’ 1904, p. 112). The first 3 cases in the series were 
operated upon by Lund. In the first ca.se the small intestine 
was torn from its me.sentery for about three inches, and in the 
centre of the bowel, which was denuded of its peritoneum, there 
was a large perforation. This patient received his injury from 
a fall from a bridge. He was operated upon twenty-four 
hours after the receipt of the injury and soon after his admis- 
sion to the hospital. The damaged bowel was quickly excised, 
and an anastomosis was made with a Murphy button. The 
patient died two and one-half hours after the operation. The 
second case was one of rupture of the small intestine due to the 
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kick of a horse. Oijeration in this case was ])erformed sixteen 
hours after the accident, and tlie patient recovered. The rup- 
ture in this case was about the size of a lead-pencil, and was 
partly closed by the ptuitinjj of the mucous membrane through 
it. The thinl case was also one of rupture of the small intes- 
tine due to the kick of a horse. The operation in this case was 
done nine hours after the injury, and the patient recovered. 
The fourth case, operated upon by Nicholls, was one of rup- 
ture of the ileum due to the kick of a horse. Operation was 
done three hours after the injury, and the patient recovered. 
The fifth ca.se, operation by Bottomlcy, presented all tlie signs 
of diffuse general peritonitis, and shewed a perforation in the 
jejunum opposite the mesenteric iitffichment. This patient 
died seventy-two hours after operation. The interesting fea- 
ture, and the one which makes the case unusual, is that neither 
from the patient’s story nor from that of the witnesses, nor from 
external sign, could any evidence be olitained of direct con- 
tusion of the anterior abdominal wall. The patient was knocked 
down upon a flat surface by being struck on the back, just 
below the shoulder-blade, by the shaft of an api)roaching patrol 
wagon. The sixth case, also o|x;rated upon by Bottomley, 
and which recovered, was that of a boy eight years of age who 
was run over by a wagon. The rupture in this ca.se was at 
about the midpoint of the ileum, one inch from its attachment 
to the mesentery. The mucous membrane was xiouting through 
the everted edges of the opening and had prevented the escape 
of much ficcal matter. It is stated that the one thing which 
means most to both surgeon and patient in the.se ca.ses is the 
length of time which is allowed to elapse from the hour of acci- 
dent to the hour of o|)eration. Beyond the fourth or fifth hour 
every additional moment of delay adds greatly to the danger 
of a fatal issue. 

Late Results of Incomplete Rupture of the Intestine. -In 

some instances it would appear that a rupture of the intestine 
involved the mucous coat only, the peritoneal coat remaining 
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intact. For sev^eral days after the injury there may be mehena, 
which results from the hiemorrhage from the torn surface. In 
the liealing of the intestinal wouml contraction occurs, and a 
stricture of the intestine thereby results. The following case 
is recorded by IJarker (“Lancet,” 1900, vol. i, p. 164): 

‘‘A man aged twenty-eight years, a sawyer, was admitted 
into University College Hospital on February 5, 1900. He had 
always enjoyed good health until seven years ago, when he was 
run o\'cr by a loaded wagon. The two near wheels, which were 
broad, passed over the lower part of the thorax, breaking, it is 
stated, five ribs and splintering another. This was followed by 
‘pleurisy and inflammation.* He was ill for fourteen weeks, 
and after this began to have the attacks now complained of. 
There was no history of syphilis, rheumatic fever, or tumours, 
but the patient had always suffered from ‘heart-burn,* which had 
been worse since the accident. The patient had always been 
quite temperate. He had been well fed and had lived among 
liealthy surroundings. His reason for seeking treatment now 
was extreme weakness and ansemia with periodic attacks of i)ain 
and vomiting wliich set in soon after the accident, seven years 
ago. These had occurred at intervals of from a week to a month, 
and lasted from a week to a fortnight. During these attacks 
pain and swelling liegan about two inches to the right, and be- 
low the umbilicus, and spread from there all over the abdomen. 
At tlie same time the patient had vomiting and diarrheea. The 
vomit consisted of food and green fluid which tainted bitter and 
sour. 

“Operation was performed on February 22. The abdomen 
was opened in the midline above the umbilicus. The first thing 
noticed was a coil of enormously distended and thickened small 
intestine of white colour, which, for the moment, was taken to 
be the stomach. It was seen, however, on nearer inspection 
to lie below the colon, but to overlap it above. The divSten- 
sion terminated to the right of the spine in a sharp kink among 
many old smooth adhesions, and below this tlie intestine was 
normal and empty. On pushing the finger into the distended 
coil so as to invaginate it a narrow stricture could be felt at the 
kinked spe^t. To the left the dilated coil was held down to the 
spine by adhesions with the first part of the jejunum as it emerged 
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fnmi under the plica. These adhesions, too, were all smooth 
and evidently old. I now anastomosed the distended loop with 
the empty portion below the kink and stricture. This was done 
by a double row c^f silk sutures in the usual way. In making 
the openings in the contiguous loops tlie contrast between the 
thick-walled up])er iHM'tion and the thin-walled normal viscus 
below was very striking. The abdomen was now closed in with 
silk sutures. The operation lasted fifty minutes, and tenvards 
the end tlic condition of the ixitient was not very good. Death 
took place at 5.15 on the twenty-fourth. 

“On opening the distended bowel, at the i)ostmortem, the 
stricture was hmnd to l)e due to the contraction of an ulcer pro- 
duced by the crushing of the mucTnis membrane where the cart- 
wheel cauglit it against the spine. It was annular, and the 
lumen was only about the size of a cedar pencil. Other healed 
ulcers were seen above it, and some partially healed. The 
seven feet of bowel between the stricture and the duodenum 
were cn()rmou.sly dilated and full of pale yellow fluid, like thin 
custard.” 
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CHAPTER XXVII. 


INTESTINAL OBSTRUCTION. 

When called upon to deal with a case of acute intestinal ob- 
struction the surgeon is confronted with one of the gravest and 
most disastrous emergencies. The patient may be, and often 
is, a man or woman in the prime of life, in full enjoyment of 
vigourous health, who, without warning, is suddenly seized with 
the most intolerable pain in the abdomen, followed by collapse 
and vomiting, at first slight, but later unremitting. The ab- 
domen distends, intestinal action ceases, and the bowel above 
the block, loaded with retained and septic contents, becomes 
a veliicle for tlie absorption of products whose intensely poison- 
ous action hastens the patient to his end. 

It is still, unfortunately, true that in the very great majority 
of cases the surgeon is called upon to act in too late a stage of 
the disease. It is not too much to say that in a consecutive series 
of tw'enty cases of average intensity, the condition disclosed at 
the operation will shew that in at least fifteen operation has 
been too long deferred. To operate early in a case of intes- 
tinal obstruction is an experience that few surgeons often 
enjoy. Allowance must, of course, be made for the early diffi- 
culty in diagnosis. There are many cavSes of acute abdominal 
pain which a dose of morphine permanently relieves or a brisk 
aperient drives away. And in its earliest development a case 
of acute obstruction may dilTer in no perceptible degree from 
any of these. The administration of morphine in such a case 
of acute onset is held to be necessary — to be, indeed, inevitable. 
But it is not the one dose of morphine which (k)es the harm ; it 
is tlie needless repetition of the dose. It is not altogether 
unsafe to say that an acute abdominal pain which a small dose 
of morphine does not wholly remove is not rarely due to a lesion 
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within the abdomen that only an operation can relieve. For 
many of the patients who suffer an acute seizure of abdominal 
pain a hypodermic injection of morphine is the too-ready refuge 
of the surgeon. In administering morphine the surgeon is act- 
ing with the sanction of the highest authorities, a sanction 
which, it has seemed to me, has been too readily given. An 
eminent authority, in a chapter more beautifully written and 
more pregnant with harm than almost any other chapter in 
the recent literature t)f surgery, has said: “Morphine is an 
absolute necessity in acute intestinal obstruction and should 
be administeretl with as little delay as ]X)ssible,” and behind 
this opinion of one whose word is weighty many of us have been 
content to shield ourselves. The advice is bad. There is no 
absolute need to administer morphine— there is no justifica- 
tion for repeating the dose unless means arc taken to obtain 
the opinion of a surgeon, or unless the diagnosis is clear and the 
practitioner is fully aware of the condition which he is deliber- 
ately treating — if, that is to say, morphine is a remedy and 
not merely a refuge. It is true, as I have said, tliat many ap- 
parently serious cases of acute pain of sudden onset, attended 
by sickness and perhaps by slight collapse, are relieved of all 
present troubles by the giving of morphine. But if the condi- 
tion of the patient is such that a second or larger dose of mor- 
phine is speedily called for, the suspicion of the surgeon should 
be on the alert and the i)r(jbability (for it is no less) of the con- 
dition being one of mechanical block of the intestine or other 
grave surgical catastrophe should be borne in mind. It is in 
no small degree the administration of morphine which is re- 
sponsible for the disastrous results in cases of acute obstruction. 
The comfort and repose thereby induced mislead the practi- 
tioner into the belief that the disease is of trivial import; and 
yet, during every hour, the pathological conditions within the 
abdomen are changing for the worse. When the exact state 
of affairs is revealed on the operation table, it will constantly 
be found that precious time has passed away, and that the opera- 
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tion, whether ultimately successful or not, has been performed 
too late. The surgery of acute obstruction is disheartening 
work. 

The mortality following operations in all cases, early and 
late, is very large — far larger than it ought to be. Upon this 
point the evidence of statistics, culled from the literature, is 
practically worthless. I should be quite prepared to hear that 
for one success recorded in the current periodicals there are at 
least five failures. There are few surgeons who, in a series of 
twenty or more cases, can shew a lower mortality than 50 per 
cent. Anything over a 10 per cent, mortality (which should 
be attainable) is the mortality of delay. 

An examination into the conditions found at an operation 
or at an autopsy shews that in all cases two factors are at work 
in determining the fatal issue. Of these, the first and least im- 
portant is the mechanical block in the bowel — the actual ob- 
struction. The second, and incomparably the more serious, 
is the septic absorption from the distended, congested, and per- 
haps ulcerated bowel above the place of stoppage. It will be 
clear, therefore, that in operating upon patients so afflicted the 
relief of the mechanical obstruction is but a part — and that the 
smaller and less significant part — of what the surgeon must 
needs do. The overloaded bowel must be emptied of its putrid 
contents ; and no operation should be considered complete until 
tliis has been done. 

During the operation the surgeon will need all his dexterity, 
rapidity, and judgment if he is to be successful. In all abdomi- 
nal operations speed is a desirable thing: here it is an impera- 
tive necessity. The surgeon must discover what has to be done, 
and must do it with all possible despatch. 

Two points in the preparation of the patient need to be em- 
phasised. The stomach must be emptied and washed out, 
and the skin of the abdomen must be carefully cleansed. The 
stomach is often greatly distended, being filled with a turbid, 
yellow or brownish-yellow, highly offensive fluid. Some fluid 
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of this kind has probably been vomited upon many occasions 
within the few hours preceding operation, but the stomach 
rapidly fills up again with similar material. If the patient is 
anaesthetised with the stomach overfull, it not seldom happens 
that as soon as general relaxation is produced there is a pro- 
fuse gush of this fluid through the mouth and nostrils of the pa- 
tient, and if a deep inspiration be taken, the trachea is filled. 
The patient, indeed, is drowned in his own vomit. The stomach, 
therefore, must always be emptied. If necessary, the throat 
may be wiped over with cocaine solution before the tube 
is passed. After the stomach is emptied it is washed out with 
two or three pints of hot salt solution until the returning fluid 
is clear. The anaesthetic is then administered. 

Cleansing of the skin of the abdomen must be thoroughly 
attended to; the application of many linseed poultices, with 
the imperfect removal of each, may have left a crust of dried 
linseed over the abdomen; or hot stupes or turpentine may 
have caused the skin to blister. A general careful cleansing 
and shaving may be done before the anaesthetic is begun, but 
a more scrupulous attention may be paid as soon as the patient 
becomes unconscious. 

So far as the anaesthetic is concerned, it must be pointed 
out that the less there is given, provided insensitiveness is pro- 
duced, the better. It is too much to ask to have the patient 
profoundly anaesthetised so that his abdominal muscles may 
be relaxed or free from the turbulent movements of deep breath- 
ing. The previous administration of morphine will have les- 
sened the need for a free administration of either ether or chloro- 
form. If the condition of the patient is bad, the operation may 
be done under loeal anaesthesia or under ethyl chloride. 

The incision is made in the middle line, unless there are the 
strongest indications to the contrary. In some few cases, more 
particularly in those where there is a palpable block in the large 
bowel, an incision over the exactly determined site may be made. 
In all other cases a central incision is preferable. In by far the 
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majority this will render easy access to all the parts that require 
to be dealt with; in some few, a second incision will have to 
be made. The first incision, however, will not then have been 
purposeless, but will have revealed to the surgeon the need for 
the second, and the position in which it should be made. The 
central incision, therefore, is generally made between the um- 
bilicus and the pubes. The cut made in the skin is one or two 
inches longer than that in the peritoneum, in order to allow the 
edges of the wound to fall away and therefore to avoid imped- 
ing the easy movements of the surgeon’s fingers, and also to 
. permit, if need be, of a rapid enlarging of the wound. 

The incision in the peritoneum should be about three or four 
inches in length — sufficiently long, that is, to allow the easy 
introduction of the hand, should this be necessary. Especial 
care must be taken when the peritoneum is cut, for, owing to 
the intestinal distension, the bowel-wall may be so closely pressed 
against the anterior abdominal wall that it may be difficult to 
avoid wounding it. 

When the peritoneum has been opened, the fingers of the 
surgeon are introduced into the abdominal cavity. As a rule, 
all the exploration, and all the subsequent manipulations neces- 
sary to discover and display the involved gut in the wound for 
appropriate treatment, can be effected by the three fingers passed 
through the incision. But occasionally it is necessary to pass 
the whole hand up to the wrist within the abdomen so as to ex- 
plore, with precision, some otherwise inaccessible corner of the 
abdomen. When the surgeon wears gloves, there is very little 
likelihood of his wounding the gut or of doing any damage what- 
ever by gentle manipulation. The introduction of the whole 
hand has been described as a brutal and a clumsy procedure, 
certain to damage the gut and to split its peritoneal surface. 
With reasonable care, however, no damage need be done. When 
the fingers or hand are within the abdomen, the caecum is first 
sought. If it is distended, the block must be in the large bowel. 
If it is collapsed and empty, the block will be in the small in- 
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testine. I have found that it is then the safest course to explore 
the pelvis, for it is remarkable with what persistence the 
involved loop finds its way into this region. TIic counsel is 
generally given that, after the ciccum has been explored, the 
hernial rings and tlie umbilicus should be examined, for in 
these places the strangulation is not rarely discovered. But 
in my own experience a search in the pelvis has been more 
quickly rewarded. 

It is probable that there are few occasions in surgical prac- 
tice which are so much simplified by jn'cvious experience as the 
search for the cause, within the abdomen, in a case of acute ol)- 
st ruction. In one’s early cases the fingers within the abdomen 
seem to meet with no part that is capable of being recognised; 
there is no landmark, and the fingers are apt to wander aim- 
lessly. But by degrees experience comes, and after a few cases 
have been explored it is easy to feel at home in the abdomen 
and to recognise any obstruction without serious difficulty. If 
after three or four minutes the surgeon is unable to define the 
obstruction, it is better to follow the j)lan of Kiimmell and to 
allow much of the intestine to escape from the abdomen. Be- 
fore this is done a towel wrung out of hot sterile salt solution 
is placed on each side of the wound, and as the bowels escape, 
the towels are folded around them to keep them warm and ])ro- 
tcct them. The towels are changed when cooled, but, as a rule, 
with a deft and speedy operator, the intestines are out of the 
abdf)men only a very short time and a change of towels is not 
necessary. As soon as the point of obstruction is located the 
constriction is relieved, in a manner to be specially considered. 
When this has been done, the distended coils are relieved of their 
contents by an incision. This is performed in a manner which 
has already been described. The bowel into which the open- 
ing is to be made is lightly clamped by an assistant’s fingers, 
and a longitudinal incision, about i inch in length, is made in 
the line opposite the mesenteric attachment. The edges of the 
wound so made are lightly seized with small vulsellum forceps. 
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and are held apart, while a glass tube, about 8 inches in length, 
is introduced and passed upwards in the lumen of the gut. I 
have a tube of special design for this purpose. This tube has an 
oblique opening at one end, and a double-ringed flange at the other. 
The smaller flange holds tight a rubber tube which is threaded over 



Fii^. 1S3. — Tlie author's tul)o for use in intestinal obstruction. 


it. The larger marks the limit to which the bowel is ondrawn. To 
the outer end of this tube a long, thick rubber tube is attached, 
and this leads into a receptacle beneath the table. The tube 
is flushed gently upwards in the distended gut until its outer 
end reaches the margins of the wound in the bowel. The tube 
and gut are then seized in a wrap of sterile gauze and held 



— The bowel being pushed gently along the tube. 


firmly by an assistant so that no leakage occurs by the side of 
the tube. The surgeon then, with the greatest gentleness, pulls 
the intestine on to the tube and thereby empties the bowel a 
little higher up. Gradually more and more of the bowel is pulled 
onwards until as much of it as the tube will take has been emp- 
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tied. It will be found that upon a tube six inches in length a 
portion of the bowel six feet in length can easily be held. In 
pulling the gut gently on to the tube it will be found to make 
matters easier if a piece of gauze be used to hold it. If 
the whole of the distended gut cannot be pulled upon the tube, 
a piece of the bowel at the highest point which can be reached 
is seized, secured by an assistant, and “milked” steadily down- 
wards by the surgeon. All this can be, and must be, done very 



Fig. 185. — To shew the position of the tube when as much of the gut as possible 

has been drained by it. 


rapidly. The tube is then gradually withdrawn, and the open- 
ing in the bowel covered over by a gauze swab until all the rest 
of the intestine has been returned within the abdomen, where 
it is covered with a hot gauze swab. The bowel opening is now 
closed by a double layer of stitches (the wound being stitched 
transversely), the whole loop carefully washed and cleansed, 
and returned gently within the abdomen. 

Such is the procedure in the simplest of all cases. There 
is no need for such an operation to last for more than twenty 
minutes. The only time-expending part of the operation is 
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the search for the obstruction — it is better not to delay in the 
search, but if there is doubt or difficulty, to allow the intestines 
at once to escape. The fixity of a loop, the appearance, side 
by side, of a distended and of a collapsed coil, will often give 
the clue to the affected part. 

During the manipulations necessary for the freeing of the 
involved loop and for the emptying of the bowel the closest possi- 
ble protection of the remainder of the abdominal contents must 
be ensured. Hot gauze swabs in two layers are packed around, 
and, if soiled, are changed as speedily as possible. The utmost 
daintiness must be observed throughout. If the glove of the 
surgeon or of his assistant is soiled, it should be changed at once. 
In the majority of the cases of intestinal obstruction upon which 
I operate I find it necessary to change my gloves at least once 
during the operation. 

THE OPERATION IN SERIOUS CASES. 

In the operation above described, though speed is important, 
yet the search for the cause of the obstruction and its removal 
can be carried out deliberately. In some cases, however, un- 
happily too frequent, the patient is so prostrate and is suffer- 
ing so profoundly from tox<emia that any investigation within 
the abdomen, or any, even the slightest, exposure of viscera, 
cannot be borne. In such circumstances relief must be afforded 
to the patient by the simplest and speediest procedure. No 
enquiry can with prudence be made into the cause or condi- 
tions of obstruction; treatment begins, and for the time being 
ends, with the emptying and draining of the acutely distended 
bowel. 

The patient will probably not be in a condition to bear a gen- 
eral amesthetic, and cocaine or ethyl chloride will then be used 
locally. The stomach should always be washed out if it is at all 
possible for the patient to bear the ordeal. 

The abdomen is opened through a very small incision, the 
peritoneum being incised with care. At once a distended and 
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deeply conirested coil will present itself in the wound. This, 
by a curious and most fortunate chance, will prove to be in 
ahiK'ist every instance that portion of the gut which subsequent 
events will shew to be best adapted for the jnirpose of forming 
an artificial anus. As the intestine gradually distends above 
the point of obstruction, it is found that the coils which are first 

most widely distended those, of course, immediately above 

the stenosis seem always to force their way to the front of the 
abdomen and to press against the anterior abdominal wall. 
The first coil, therefore, selected at random, as it lies beneath 
tlie median incision, seems, with few exceptions, to be that which 
a prolonged and ardiKUis search would justify as the one to be 
selected for opening and draining. 

In cases of acute obstruction in the small intestine super- 
vening upon chronic obstruction, as in growth or tuberculous 
disease, it will always be found that the mesentery of the dis- 
tended coils above the stenosis is decidedly longer than that 
below. In extreme cases the me.scntery may be doubled in 
length. 

The small (opening in the abdominal wall being made, a promi- 
nent and distended coil is selected and stitched all round to the 
parietal peritoneum. The stitch should be continuous, and 
should be passed witli scrupulous care, so that any wounding 
of the mucosa or a deep puncture of the gut with leakage may 
be avoided. The stitches arc close together and secure a me- 
chanical partition between the bowel in the wound and the gen- 
eral peritoneal cavity. The suture being completed, a small 
incision is made in the bowel in the centre of an oval area marked 
off by a purse-string stitch. As soon as the bowel is opened, a 
glass or thick rubber tube is passed into the gut and the purse- 
string suture is tied snugly around it. This secures, for a few 
hours at least, the passage of all the intestinal discharges and pre- 
vents the soiling of the abdominal wound. The stitch grad- 
ually loosens, and the tube may then fall out, but by this 
time the line of suture of the bowel to the parietal perito- 
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ncum is efTectively sealed off, and nr) peritoneal contamination 
is possil)le. 

The tube will probably drain away a very large quantity 
of flatus atifl thin, ffcculent fluid for many hours, with the result 
that the patient’s condition may .slowly improve, the .symp- 
toms of intense toxaemia disappear, and some measure of health 
and vitality be restored. 

When the expc^ricnce of the jirofession pricjr to the last fif- 
teen years was collated, it was found that the operation here 
described the simple formation of a fecal fistula, without the 
investigation of the obstructing cause was attended by the 
best ultimate results. A larger number of recoveries followed 
uj)on this than upon any other method of treatment. Recent 
advances, both in the understanding of the pathology of ob- 
struction and in the means of dealing with all abdomimil dis- 
eases, have relegated this measure to its proper place — that 
of a proceihire to be practised only in desperate straits. 

It cannot be said that the method is one to be generally com- 
mended. That lives arc saved by this means is undoubted, 
but it is not improbable that many of the cases formerly be- 
lieved to have been rescued from impending death were not 
cases of mechanical obstruction at all, but were cases of acute 
appendicitis with spreading peritonitis, that, by the practice 
of to-day, would be treated differently and with greater suc- 
cess by an operation directed to the removal of the cause. 

The formation of a fecal fistula in the small intestine, though, 
as has been said, it may rescue the patient from a seemingly 
inevitable death, leaves him with perils of considerable mag- 
nitude to face. The death-rate among successful cases of en- 
terostomy when submitted to subsequent operations is large. 
There are cases in which no further operation is necessary. The 
fecal fistula w’hich has been formed gives vent to an abun- 
dance of fluid and flatus, and gradually closes spontaneously. 
Such c.nscs were more common ten or twenty years ago than 
they are to-day. This is almost certainly owing to the fact. 
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previously mentioned, that the cases were not veritable ex- 
amples of mechanical obstruction. In the great majority of 
the patients a second operation is needed. 

In cases of mechanical obstruction of whatever variety the 
performance of enterostomy may leave behind a condition of 
things from which recovery is not possible. Though the pa- 
tient rallies from his prostrate or even moribund condition, 
an ensnared loop of gut a volvulus — or an intussusception 
may be progressing steadily t<nvards gangrene. The ]jatient, 
though relieved from one of the two factors which make for 
death, is left to die. without chance of escape from the other. A 
successful cnterost(imy, therefore, may still be unable t(i avert 
death, which may come from a condition unrelieved by the 
operation or from the necessary surgical measures which must 
be adopted for the closure of the drainage opening. 

The operation of enterostomy, therefore, though undoubtedly 
a life-saving measure, to be remembered, and to be employed 
when circumstances dictate, is, nevertheless, one to be used 
with reluctance, to be considered only in the last extremity 
of the patient’s distress. 

The opening into the bowel should not be allowed to dis- 
charge any longer tlian is necessary. As soon as tlie jxitient 
has rallied, mea.sures should be adf)ptcd to close the fistula. 

Before the secondary operation is undertaken tlie surgeon 
will endeavour to satisfy himself of the permeability of the bowel 
below the fistula. The administration, by tlic opening, of food 
or of aperients will shew whether the passage through tlie bowel, 
temporarily interrupted, has been restored. If, happily, this 
is the case, the secondary operatifjn will be simple and will be 
concernetl only with the ck)sure of the unnatural opening by 
methods already described. If, ht)wever, the bowel remains 
impermeable, — if, that is to say, the mechanical impediment 
still persists, — the secondary operation will include a necessary 
investigation of all the bowel below the obstruction and the 
relief of any gross lesion which may therein be discovered. At- 



INTESTINAL OBSTRUCTION, 


473 


tention has already been called to the fact that after the estab- 
lishment of a fajcal fistula the bowel distal to the new open- 
ing undergoes a remarkable change. The coils of which it is 
composed become thin, flaccid, empty, and contract adhesions 
with each other and with any structures in contact with which 
they lie. The disentangling and unravelling of these may be 
a difficult, even an impossible, matter, so that a restitution 
to activity of the bowel has to be abandoned and a short- 
circuiting operation is performed. 

SPEQAL aRCUHSTANCES IN OPERATIONS FOR INTESTINAL 

OBSTRUCTION. 

The special circumstances concern themselves with the re- 
moval of the cause of the obstruction. Each case must be 
treated as necessity demands. 

Strangulation by Bands. — Bands are almost invariably at- 
tached by one end to the mesentery, and are generally solitary. 
They may be short or long; as a rule, the shorter they are the 
more intense is the strangulation produced by them. They 
are generally vascular, and if divided, may bleed from both 
cut ends. As a rule, bands develop in connexion with enlarged 
glands in the mesentery or from adhesion of the omentum to 
some acutely inflamed organ, such as the appendix, the ovary, 
or the Fallopian tube. It will often be found that the manip- 
ulations necessary to the proper disclosure of the part of the 
gut strangled by the band suffice to tear the band, and so to 
set free the entangled coil. If possible, however, the band 
sliould not only be broken through, but entirely removed. Two 
cli]3s are placed on the band, one at each end, and the band 
is divided l^etwcen them. A ligature is then applied on each 
clip, and the loose portion of the band at each end is snipped 
away with the scissors. Unless a band be removed in this fash- 
ion it is not improbable that it may reform or the tags be the 
means of leading to the deposit of new bands of lymph, whieh 
eventually become organised. 
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Although a band is usually solitary, the possibility of there 
being two bands must always be remembered, tlibson found 
that in 17.5 per cent, of cases there were more bands than 
one. When a band \*cry tightly constricts the bowel, and 
especially if oiieration has been unduly delayed, all the coats 
of the bowel except the serosa may have gi\cn way, and the 
serosa itself, if not actually perforated, may be so flimsy and 
friable that the slightest manipulation will tear it. Leakage 
from the intestine will then occur, and unless the surgeon be 
on his guard, the wound may be flooded with the septic intes- 
tinal contents. It should be the surgeon’s aim, therefore, so 
to surround the band and the intestine it compresses with a 
double layer of protective swabs, that any escape of contents 
may not .soil the surrounding viscera. Especial care should 
also be taken to see that an assistant’s fingers are closely com- 
pressing and clamping the gut before the ensnared l(jop is free. 

In tuberculous disease of the peritoneum involving the glamls 
in the mesentery a long loop of intestine may be compressed 
by bands at several points. There may be an intricate mesh 
of adhesions,. diflicult or im|X)ssiblc to disentangle. After the 
division of two or three strands a further pursuit of them will 
be found inadvisable, and a short-circuiting operation will then 
probably be considered necessary. 

Meckel’s diverticulum may cau.se obstruction in several ways. 
That with which we are now concerned is the form in which the 
pouch acts as a band, its extremity, normally free, being attached 
at the umbilicus, to the mesentery, or, indeed, to any point 
within the abdominal cavity. It may be difficult to recognise 
the diverticulum, owing to its resemblance, sometimes very 
close, to a piece of normal intestine. 

.iVfter the diverticulum has been freed at its extremity it 
should be removed a short distance away from the intestine. 
A clamp is applied and compre.sses the diverticulum as tightly 
as possible, until, at the line clamped, only the serous coat re- 
mains. A single catgut ligature is then applied in the groove 
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left after removal of the clamp, tied tight, and the diverticu- 
lum beyond it cut away. A continuous seromuscular stitch 
is then passed, so as to bury and infold the catgut ligature and 
the portion of gut which it controls. 

Internal Hernia. — The whole subject of internal hernia is 
dealt with fully in the author’s work, “Retroperitoneal Her- 
nia,” to which the reader is referred. 

In instances of cither right or left duodenal hernia the ori- 
fice of the hernial sac is bounded in front by vessels — the su- 
perior mesenteric artery in right, the inferior mesenteric vein 
and the left colic artery in left, duodenal hernia. In the ex- 
amination of the neck of the sac great care must, therefore, be 
taken to avoid wounding of these vessels. It will ])erhaps be 
found that the acute intestinal obstruction is due not so much 
to an actual compression at the neck of the sac as to a volvulus 
of the bowel ; all the gut within the hernial sac is twisted round 
the entering and returning loops. A gradual disentanglement 
of the intestine at the neck of the sac will then permit the 
withdrawal, little by little, of the imprisoned coil. .The neck of 
the sac may sometimes be enlarged by gradual traction of the 
finger or by a nick made in the neck at a point where no ves- 
sels are. When the gut has been withdrawn from the hernial 
sac a few stitches must be passed at the neck so as to close, 
as nearly as possible, the entrance to the cavity. 

Cases of rctrocolic hernia and of intersigmoid hernia are 
dealt with in a similar manner. 

Hernia into the foramen of Winslow has been recognised 
in eight cases. The difficulty of even a partial reduction of 
the hernia and the impossibility of reducing the whole of it are 
well shewn by Treves’s case. 

Hernia through abnormal openings in the mesentery or in 
the broad ligament have occasionally been observed. As a 
rule, the reduction of the bowel offers no difficulty, for the mar- 
gins of the opening are readily enlarged by stretching with the 
fingers or by cutting at a point free from vessels. The com- 
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monest point of the mesentery to shew an opening is that which 
runs to the lower ileum, and it is this portion of the bowel which 
most often passes through the opening. 

Intussusception. — The relative frequency of the various 
forms of intussusception has been investigated by Sargent. 
In 109 consecutive cases occurring at St. Thomas’s Hospital 
there were — 


Of the ileociecal variety 75 

“ enteric “ 12 

“ ileocolic “ 5 

“ colic “ 5 

Double or unusual forms 12 


Leichtenstern, dealing with a total of 593 recorded cases, 
found the following proportions : 

Ileocaccal 

Enteric . . 

Colic .... 

Ileocolic. 

Of the 593 patients, 134 were under twelve months, and of these, 
80 were between the fourth and sixth months. 

^lales are more frequently affected than females. It is still 
a common practice to attempt the reduction of an intussuscep- 
tion by inflation. The method is uncertain — deceptive, in that 
reduction may be apparently complete and in reality be only 
partial — and by no means devoid of risk. The tendency of 
surgeons is very properly to abandon it, or to use it only in con- 
junction with an abdominal operation. If the abdomen be 
opened and inflation employed, the surgeon may watch the grad- 
ual reduction of the invagination until only the first portion 
of it remains. The reduction of this, as can be seen, is a mat- 
ter of great difficulty and is frequently never achieved. It is 
then supposed that the intussusception “recurs” after reduc- 
tion, the truth being that the intussusception has never been 
reduced. Inflation may, if it is thought desirable, be used to 
reduce the greater part of the reduction, the undoing of the last 


44 percent. 

30 

18 

8 
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portion being effected through an abdominal incision. Other- 
wise the method of inflation is one to be abandoned. It is the 
relic of an age of ruder surgery. 

Mr. Eve (“Brit. Med. Jour.,” September, 1901, p. 582), in 
reviewing his record of cases at the London and Evelina Hos- 
pitals, sums up the arguments against inflation and injection 
in this way: (i) They are very rarely efficacious. Of 24 cases 
so treated, not one was cured by these methods alone. Eigh- 
teen cases were subsequently operated upon, and 6 died with- 
out operation. Of the 18 cases subjected to operation, in 14 
reduction was effected, although inflation or injection had 
failed in procuring it. (2) Injection or inflation was not in- 
frequently followed by an illusory or partial reduction. So- 
called recurrence of the displacement was inevitable, and the 
consequent delay in performing the operation usually led to a 
fatal result. (3) Injection or inflation was haphazard, and, 
therefore, unscientific. 

In all cases of intussusception the child must be safeguarded 
from the effects of shock by special care in the preparation and 
conduct of the operation. The limbs must be swathed in wool 
and bandaged with a flannel bandage, the room must be warm, 
and the operator must be speedy in all his movements. As little 
aniesthetic (chloroform) as possible should be given. 

When the abdomen is opened, the intussusception is, if 
possible, reduced. In the early stages reduction will offer 
no difficulties; after three days or longer it may be impos- 
sible. 

Reducible Intussusception . — The abdomen is opened through 
an incision about to 2 inches in length, between the um- 
bilicus and the pubes. Sufficient room must be given at once 
for the introduction and free movement of the fingers. When 
the lower limit of the intussusception has been defined, the bowel 
immediately below is gently grasped with the fingers and thumb 
of the right hand and upward pressure is exerted. With very 
gentle squeezing of the apex of the intussusception it will be 
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pushed a little upwards, and the invagination, therefore, will be 
a little reduced. As this happens the fingers are made to travel 
slowly upwards again, compressing the ti}) of the intussuscep- 
tion and again effecting a slight reduction. Little by little tlie 
ensheathing hiyer is unrolled and the invagination travels 
backwards, in the ileoca'cal variety, from the descending colon 
along the transverse colon and ascending colon until the av- 
cum is reached. The same gentle squeezing movement is con- 
tinued all the time, the hand being slowly mo\'cd along the 



jS(). Rc'duclioii of ;iti intiissusci'pticiii by pivssiirc from below. 

bowel. When the c:ecum is reached the main difficulty will be 
encountered. This is in the reduction of the ai)e.\ of tlie intus- 
susception, which is often swollen, sodden, and (edematous. To 
effect the setting free of this last portiem the c:ccum should be 
brought uj) to the wound so that the manipulations may all be 
carried out under the eye of the surgeon. The same gentle 
pressure upon the colon and very slight traction upon the 
ileum are together exercised until all the invagination is un- 
done. The successful completion of the mancDeuvre is often 
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demonstrated by tlie appearance of the vermiform appendix. 
Tlie gentlest possible mani|)ulation is necessary throughout, in 
order to avoid a rent in the peritoneum. Should this occur, 
an avenue will be opened h^r .the escape of organisms from 
the bowel and a septic peritonitis may result. If any rent be 
made, it must be closed by a very fine continuous suture of 
thread. 

Instead of using the finger and thumb the two index-fingers 
may be used for pushing upwards the invagination. A sort 
of stroking movement, one finger being moved after the other, 
is used. 

After the c(.)mpletion of the reduction it is desirable, if 
time and circumstances permit, to pass a few sutures uniting 
the ciccum to tlie i)eritoneum of the right iliac fossa. In the 
very great majority of cases of ileocTccal intussusception there 
has been an al)sence of that “secondary fusion” which fixes 
the ascending colon to the posterior abdominal wall. It is the 
undue mobility (»f cjccum and ascending colon which permits the 
occurrence of the invagination. If the colon and c*TCum are 
fixed by a few j^oints of suture, recurrence of the intussuvscei)- 
tion is rendered iin])rol)ablc. This operation may be called 
” ty])hlopexy.“ 

If the intussusce])tion has been an enteric one, the mesentery 
may be folded uixm itself l)y .suture, with the object of eliminating 
that undue length of the mesentery which is a recognised i)re- 
di.sposing cause of intu.ssusception. Dr. A. X. McCiregor, of Glas- 
gow, who first suggested this jx)int, writes (“Glasgow Medical 
journal,” October, 1903): 

“After reduction, a long catgut thread was fixed at a point in 
the mesentery of the ileum, proximal to the intussuscepted por- 
tion, about half-way between the bowel and the root of the mesen- 
tery. Thence a continuous Lembert suture was ap]:)lied so as to 
tack together a fold produced by approximating the distal and 
proximal edges of the mesentery. The fold was gradually in- 
creased from the cc^mmencement of the suture to a point opposite 
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the ai)ex of the intussuscei)tion, and then p'aclually diminished 
to a point distal to the lower end of the lesion. By this method 
the blood-vessels of the mesenter\' are not interfered with, the 
stitches only in\'olvin^ ]')eritonenm. No loophole is .left for an 
internal hernia. It has the advantage of requiring no new ap- 
paratus, and need not increase the time of operation by more 
than five minutes. 

“The elTect of this procedure seems to be twofold. In the 
first jilace, the sh(.)rtening of the mcscnter\' removes one of the 
admittedly common predisposing causes; and, secondly, the 
threc-j)ly of mesentery- and cedematous mesenteiy, too may 
act as a splint, and so prevent the doubling in of the Ixnvel at the 
seat of the old lesion.*' 

Irreducible Intussuscefytion. In some cases, des])ite the 
earnest effort of the surgeon, the invagination may ])rove to 
be irreducible. The following courses are then o])cn: 

If irreducible, but not i^ani^rcnoits, the intussusception may 
be ignored, a short-circuiting o])eration being ])erformed, tlje 
bowel above tlie mass being anastomosed witli that below. 
This, as a rule, is permissible only in cases of chronic intussus- 
ception, where gangrene is not only not i)resent, but is not to 
be feared. If irreducible and ganf^renons, one of three opera- 
tions may be done: (a) The whole mass may l)e excised, and 
an end-to-end or side-to-side anastomosis performed; (b) or 
Jessett’s operation, removal of the invagination alone, through 
an incision in the sheath, may be practised; (c) or resection 
and the formation of an artificial anus. may be performed. 

(a) Resection zoitli end-to-end union of the boivel does not 
differ from the same operation when j)ractised for growth or 
stricture or tuberculous ulcer of the intestine. Where the 
disparity in size between the cut ends of the bowel is very marked, 
it is better to close both ends and perform a lateral anas- 
tomosis. 

ib) Jessett's operation is thus described by its originator: 

“ In three experiments 011 dogs I made an artificial intussus- 
ception by invaginating a considerable length of small intestine 
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into another portion of intestine lower clown. I then fixed this 
in position by means of a few Ixjmbert sutures. At the end cjf 



•■'K- '■'^7- .It'ssclt's o]XTatu>n for inlussuscx])lioii. The sheath opened to 

expose the intiissusireptum, which is dratfjced downward as far as possible 
before removal. 

a week I opened the alxlomen of the dog again (under an anaes- 
thetic) and found tlie in\'agination firmlv adlierent in two cases. 



log. TeSS. — jcbssett’s optM-ation. Renu>val t)f ihe intiissiisceptiini. The division 
is made a little elo.ser to tho neek than in the diagram. 

I then made a longitudinal opening into the intestine, on the 
side furthest from the mesentery, directly over the intussuscep- 
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turn, about 1 i inches long, or of sufficient length to allow of my 
being able to have a good view of, and room to cut across, the 
root of the invaginated portion through the opening. I next, 
with a pair of scissors, cut this through close to its fcjrnix, and. 



Fig. 1S9. — Jcsscll’s operation. Suture cuinj^leleil. The stumj) of the intus 
susceptum is now withdrawn and thi* ineision in tin* slieath closed. 


drawing it out of the intussuscipiens, ligating any \’essel that 
required tying; then, with a few wSutures, I stitched the cut ends 
together. The stump was then returned into the intestine, and 
the opening through whicli it had been drawn out was closed by 



I'ig. 190. - Jessett’s o]>eration completed. A few interrupted sutures 
arc ])laced at the neck, and the longitudinal incision is closed by continuous 
sutures. 


a double row of quilt sutures, and the part dropped back into 
the abdomen. In one case I sutured the intestine together at 
the junction of the intussusccpticjn part with the lower portion 
of the bowel, but this is not, I think, at all necessary. These 
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experiments were successful, and there were no bad symptoms 
afterwards.” 

The operation was first practised by Mr. Arthur Barker, who 
independently devised an almost exactly similar procedure. 
The following is his description : 

“At the point at which the intussuscipiens receives the in- 
tussusceptum, the two portions of the bowel are at once united 
by a continuous circular suture of fine silk, taking up the serous 
and muscular coats of each, and carried on to the mesentery. 
A longitudinal incision is then made for about two inches through 
all the coat of the intussuscipiens on its free margin. This gives 
access to the sausage-like intussusceptum within. The latter 
is then drawn out through this incision, and is cut across close 
to its upper end, or, if too long to be first drawn out, it may be 
cut across in situ. A few stout silk sutures are, however, passed 
through all the walls of the stump as the mass is gradually cut 
off, and are tied tightly so as to keep the serous surfaces in con- 
tact and control all bleeding from the vessels entering it at its 
mesenteric attachment. The stump is now cleansed, dried, 
and dusted with iodoffirm, and is allowed to drop back through 
the incision into the lumen of the intussuscipiens. Then the 
longitudinal incision in the latter is closed by a continuous su- 
ture from end to end. Toilet of the surrounding parts and 
closure of the abdominal wound complete the operation, which 
in my first case only lasted half an hour, and in my second, a 
little longer. In a future case I shall look forward to finishing 
the whole operation in a much shorter time and with much less 
manipulation. Now, in this operation the resulting junction 
of the bowel is just what we aim at in the far more elaborate 
procedure of direct resection of the bowel. But we have the 
great advantage, besides the sa\'ing of time, of not interfering 
with possible adhesions at the point of strangulation or with 
the mesentery. Moreover, the vessels of the latter are probably 
blocked by the strangulation at a point above that at which 
they are cut, and, if they are not so, they are closed by the same 
sutures which bring together the divided edges of the stump.” 

(c) Resection with the formation of an artificial anus is un- 
suited to the conditions of childhood, and should, therefore, be 
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practised only when other measures are, for some reason, utterly 
impossible. A later closure of the anus will, of course, be neces- 
sary. A successful case of this kind has been recorded, but 
the method is not one to be commended. 


After the reduction of the invagination has been accomplished 

an examination of the bowel 




should be made in order to de- 
termine whether any polypus, 
projecting into the lumen of the 
bowel, is the cause, or w'hether 
a Meckel’s diverticulum, invert- 
ed, has formed the starting- 
point. If a growth be found, 
the intestine must be opened 
and the polypus removed, or, as 
in a case recorded by Mr. Ruth- 
erford Morison, the whole of the 
portion of the bowel bearing 
the polypus may be excised. 

Mr. Rutherford Morison re- 
cordsacaseof intussusception oc- 
curring in a boy aged five, due to 
a Meckel’s 'diverticulum (“Lan- 


... , . , cet,” June 14, 1002, p. 1689): 

tig. 191. — Intu.s.suscefjti(m due ■' ^ t. j 

to an inverted Meckel’s diverticulum - , . 

(Rutherford Morison). A tUmOUT waS felt m the 

left loin, and over it an incision 
was made and the invagination, which was six inches in length, 
was withdrawn from the abdomen. The mass was wrapped 
in a large warm flat sponge and steadily and firmly squeezed 
until its size was evidently lessened. The bowel was then steadily 
reduced by gentle traction from above and pressure from below. 
On its reduction a firm tumour of about the size and shape of the 
little finger could be felt through the intestinal walls in the lu- 
men of the bowel fixed to the wall opposite to its mesenteric 
attachment. At the site of attachment a definite dimple was 
observed, and this suggested that the tumour was an inverted 
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Meckel’s diverticulum which had formed the apex of the intus- 
susception. A longitudinal incision one inch long was made 
in the intestine, and the diverticulum, for this it turned out to 
be, was excised. The intestinal opening was closed transversely 
by a continuous catgut suture through all the coats, and out- 
side of this was inserted a row of Lembert’s interrupted su- 
tures of catgut. The specimen shewed art intestinal divertic- 
ulum turned completely inside 
out, measuring one and a half 
inches in length, becoming wider 
from base to apex and ending 
in a somewhat bulbous extrem- 
ity. There were patches of gan- 
grene in its wall affecting chiefly 
its mucous membrane. The 
patient recovered.” 



A second case of intussus- 
ception due to a polypus is also 
related : 

“The patient was a man 
aged sixty-two. On opening the 
abdomen a large, rounded, firm 
swelling was found in the as- 
cending colon— evidently an in- 
tussusception. It extended from 
the right iliac fossa to the mid- 
dle of the transverse colon. By 
expression and traction the in- 
tussuscepted gut was readily re- 
duced, except the last two or 
three inches. This was towards 



Fijj. 192.— Intussusception due 
to a polypus of the intestine (Ruther- 
ford Morison). 


the end of the ileum, and contained a firm, rounded tumour which 
was at this time suggested to be a carcinoma invading the ileo- 
caecal valve. The portion of intestine including it, along with 
the thickened mesentery and some enlarged glands, was ex- 
cised. The mesentery and intestine involved in the intussus- 
.ception were so thickened and altered by old adhesions that 
until the excised portion and cut ends were carefully examined it 
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was not recognised that the portion removed concerned the 
ileum only and that the distal incision left two inches of ileum 
attached to the ciecum. The divided intestine was thickened 
and friable and was too rigid to allow of a lateral anastomosis. 
An end-to-end union was effected by a continuous suture of catgut 
through all the coats, and outside of this an interrupted layer 
of catgut sutures. The loose omentum was drawn down and 
wrapped around the anastomosis. The opening in the abdominal 
wall was entirely closed by four tiers of interrupted catgut su- 
tures. The portion of gut resected measured three and a half 
inches in length and had a diameter of one and three-quarter inches. 
The intestinal wall was very thick. The mass in its interior 
was found to be a rounded polypus (3f the size of a large walnut, 
which sprang from the antimesenteric border. On the out- 
side of the intestine, opposite the attachment of the growth, 
there was a distinct pucker on the peritoneal surface, but it led 
into no channel, as in the previous case. A microscopical report 
by Dr. R. A. Bolam states that ‘the tumour consists of young 
connective tissue with numerous vessels. In parts, the appear- 
ances suggest myxomatous change, but this may be accounted 
for by the oedema. The surface of it is covered by normal mu- 
cous membrane.’ The patient recovered.” 

The following table, shewing the results of operations at 
different times from the onset of symptoms, is given by Sar- 


gent: 

Day. 

Numbkr of 
Opkratio.ns. 

rKRrF.NTA<;K OF 

KKUL'CIULK 

Tumours. 

Rkskutions, ktu. 

Mortality. 

First 

35 

94 percent. 

2 resections. 

37 percent. 

Second, 

36 

83 •• •• 

( 3 resections. 

< 3 artiti c i a 1 

39 " " 

Third 

33 

61 “ “ 

t anus, 

f 9 resections. 

1 4 artiM c i a 1 

6 i “ 

Fourth, 

15 

40 

[ anus. 

9 resections. 

67 “ “ 


The fifth and sixth days shewed respectively a mortality 
of 73 per cent, and 75 per cent. 

Clubbe (‘‘Brit. Med. Jour.,” April, 1901, p. 689) records 45 
cases of intussusception upon which he had operated during 
seven years. Of these, 24 recovered and 21 died. In the suc- 
cessful cases the time which elapsed from the onset of symptoms 
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until the operation averaged twenty-four hours, whereas in 
the fatal cases the average time was fifty-six hours. 

The experience of all operators coincides with this, and 
the imperative necessity of early diagnosis and early operations 
is universally admitted. 

At the Clinical Society of London a discussion was held on 
December 9, 1904, on the treatment of intussusception. The 
following report is quoted from the “ I.,ancet,” December 17, 1904, 
p. 1719: 

“Mr. Cuthbert S. Wallace read a paper on the ‘Treatment 
of Intussusception in Children,’ based on a series of cases of in- 
tussusception in children treated at St. Thomas’s Hospital and 
the East London Hospital for Children between the years 1898 
and 1904. There were 20 cases in all, the ages varying between 
three months and thirty-three months. There were 12 males 
and 8 females. Of the 20 cases, 19 involved both the small and 
large guts; the remaining case was one of the colic variety. 
Eleven were single tumours and 9 were double. Mr. Wallace 
believed that double tumours were more common than was 
generally supposed, and he referred to the difficulty of nomen- 
clature that was encountered if a complete classification was 
attempted. The diagnosis was clinched by the finding of a 
tumour, and if there was any doubt of the presence of a tumour, 
an amcsthetic should be given and the matter settled at once. 
The treatment was primary cceliotomy, the most convenient' 
incision being through the right rectus beside the umbilicus. 
Mr. Wallace did not lay any great stress on the reduction of the 
tumour within the abdomen, but thought that time was the 
most important element in the treatment. The after-history 
of the cases seemed to «hew that, as far as the ultimate result 
was concerned, the method of suture of the abdominal wall was 
immaterial. The method favoured was by deep sutures through 
the whole thickness and buried sutures through the sheath of 
the rectus. 3 y this method the danger of the incision coming 
open from failure of union was reduced as far as possible. Of 
the 20 cases, 4 died, giving a case-mortality of 20 per cent. If 
the 2 cases of resection were excluded, the case-mortality fell 
to 1 1. 1 1 per cent. Mr. Wallace finally referred to the great fall 
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in the easo-inortality that had taken ])lace of late years. vStatis- 
ties drawn from tlie records of St. Thomas's llos])ital shewed 
that there was a marked increase in the number of eases of in- 
tussusee])tion admitted to liosjutal. 

“Mr. C. n. Pa^i^^e read a ])a])er on the ‘Treatment of Intus- 
suseeption in Children by Laparotomy/ founded on tlie results 
of i8 laparotomies, of which 17 were i)rimary and i was under- 
taken after two attem])ts at reduction by inflation liad failed. 
In 16 a tumour was discovered either per abdomen or ])er rec- 
tum. He drew attention to the variable ])osition occu])ied by 
the tumour, and insistetl on the importance of routine rectal 
and bimanual examination, if necessary under an anresthetic, as 
aids in cominjj; to a ])rom])t diatjnosis. The time whicli ela])sed 
before operation in his cases varied from five hours to three 
weeks; and tlioui^h there was no direct relation between tliis 
and case of reducibility, he pointed out that no case in wliic'h 
the duration was less than forty-eiijht hours had been irredu- 
cible. Eleven were single and 7 double intussusceptions, of 
which at least 10 were ilecxxecal and 3 colic-ileocrecal. He did 
not regard a minute division of intussusceptions into many 
varieties as of much clinical value. IVobably 8 of liis cases would 
not liave been, owing to their origin above the ileocx'cal valve, 
in any way alTected by inflation or irrigation. Reduction was 
by laparotomy, carried out with all possible s])ee(l through an 
incision, usually in the right semilunar line, and this was aided, 
if necessary, by an assistant's finger in the rectum, which re- 
duced the intussusception well into the descending cedon. Five 
cases were irreducible and all of these were fatal; in one an 
artificial anus was formed, and in all the others resection was 
performefl and the ends of the bowel were united- - in one, by 
Maunselfs method and in the other three by simple end-to-end 
anastomosis with two rows of sutures, the inner jiassing through 
all the coats and the outer through the muscular and ])erito- 
neal coats. In another fatal case in which the invagination 
was reducible no surgeon had been called in for twenty-four 
hours, and though reduction was easy, the ])atient, a boy nine 
years old, died on the fourth day. Of the 18 cases, 7 died, giv- 
ing a mortality of 39 per cent. ; of the reducible cases (13 in all), 

2 died, a mortality of 15.4 per cent.; in the 14 cases under one 
year the mortality was 21.4 per cent., or, excluding the 2 which 
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were irreducible, there was only one death, giving a mortality 
of 8.3 per cent. In all the fatal cases a considerable time had 
elapsed between the occurrence of the intussusception and the 
operation. A table of the cases was submitted. 

“ Mr. A. K. J. Barker remarked on the large number of double 
intussusceptions recorded in the jiapers. He had never seen 
a case of this nature, although he had operated on between 
twenty-live and thirty cases. He agreed with Mr. Fagge that 
escape of the bowel from the abdomen at the time of operation 
was a most undesirable complication. He differed from both 
Mr. Wallace and Mr. Fagge as to the length of incision necessary, 
and it was rarely advisable, he thought, to make one over two 
inches long. He attributed the cases just described of burst- 
ing open of the wound to this factor, as he had never seen such an 
occurrence in his cases. In this connexion he believed it was 
imj)ortant to conduct the first dressing under opium and chloro- 
form. Some cases incurred toxaemia after the ojieration; it 
was probably explained by intestinal sejisis in and around the 
injury. He had several times noted a rise of temperature on 
the following day to 105° F., and even 107°, there being no diar- 
rhoea, distension, or other symptom. He had never seen re- 
covery after resection in gangrenous cases, and never expected 
to see it. The only hope lay in early operation.'' 

Clubbe (“British Med. Journal,” vol. i, 1905, p. 1327) reports 
100 consecutive cases of intussusccjition in children. He writes; 

“ I find that u]’) to Xovember. 1904, I had performed too lap- 
arotomies for intussusception in children » with 63 recoveries and 
37 deaths. 

“The first 50 cases occurred from August, 1893, to April, 1901 
(a period of 7 years and 8 mcBiths) ; of these 25 lived and 25 died. 
The second 50 cases occurrecl from April, 1901, to Xovember, 1904 
(3 years and 9 months) ; of these 38 lived and 12 died. The great 
difference in the mortality in the second 50 cases is probably due 
to the fact that the children were sent into the hospital earlier. 

Cases that Casks that 

Lived. Dh:d. 

AvcraiJfe time from onset of 
symptoms to operation, 

first 50 28 hours 68 hours. 



490 


ABDOMINAL OPERATIONS. 


Avcraj'o time from onset t)f 
syinptmns to operation, 

second 50 23 hours. 48 hours. 

“The varieties were as follows: 



tVxsi s. 

('iK! 0. 

Drii 

IK‘(K'a‘cal 



4 .? 

2 I 

Ik'iK'olic 


7 

s 



20 

I I 


C'olic 

8 

2 

1 

I'Ailoric 


- 

1 


100 


:>7 


■■ In rny cases the relative frequency of the various forms 
ilitYcrs consiileralily from those collected by Weiss, who jji\ es us 
the following statistics; lleoca'cal. 4,?; iliac, 23; ileocolic, 14; 
colic, 26.” 

Volvulus. A’olvulus is cither simple or compound (sec “Medi- 
cal Chronicle,” February, 1903) — simple, when a coil of intes- 
tine is twisted around its mesenteric axis, compound, when two 
coils are mutually intertwined. The sigmoid flexure is most 
commonly alTectcd, but the ileum, jejunum, or ca'cum may also 
be separately or conjointly involved. In the majority of cases 
some anatomical abnormality is the determining factor a 
mesosigmcjid of undue length, with a narrow base; the cacum 
and ascending colon susi)ended by a mesentery continuous 
with the mesentery of the small intestine. The coil involved 
in the twist may become enormously distended. The sigmoid 
flexure, for example, may fill the whole abdomen and press 
the diaphragm up to the level of the fourth rib (Kuttner’s 
case). The ease or difficulty of reduction of a volvulus will 
depend in great measure upon the degree of distension. 
If a short loop of the intestine ahjnc be involved, uncoiling 
is generally easy, but if the sigmoid be grossly distended, 
the untwisting may be a physical impossibility, or the gut, 
when untwisted, may at once spring back into the former 
condition. 
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Volvulus shews a decided tendency to recurrence. This 
is due to the fact, already mentioned, that its onset is to be at- 
tributed to some mechanical abnormality in the disposition of 
the gut or of the mesentery. When, in such circumstances, 
a volvulus has occurred, the untwisting of the bowel does nothing 
to remove the disposing conditions. The bow'el, in fact, is 
rather more likely than it was before to undergo a twist. Some- 
thing more, therefore, may have to be done in an attempt to 
prevent a recurrence -- and in certain cases even resection of 
the involved loop may be necessary. 

When the abdomen has been opened and a volvulus found, 
it is brought outside the wound and its position and extent 
determined. If readily untwisted and the gut in fair con- 
dition, the bowel may be returned forthwith. If, however, 
the ease is of long standing, an enormous distension of the coil 
may be found, and unravelling may be impossible until the 
bowel has been incised and its contents evacuated. This is 
the desirable course in many, if not in all, instances, for the 
emptying of the gut allows of easy reposition of the bowels, 
lessens the likelihood of septic absorption from the distension 
ulcers of the gut, and permits an early restoration of the peri- 
staltic movements of the intestine. In some instances the 
ox'crdistended loop may be emptied into the bowel below by 
gentle squeezing. In the case of the sigmoiil flexure this may 
well be done. The sphincter is stretched first, and the contents, 
gas and abundant liquid fieccs from the sigmoid and the higher 
colon, may be pressed out of the rectum. In a few cases the 
condition of the involved looi) may leave the surgeon in doubt 
as to its vitality. If so, a Paul’s tube may be inserted into 
the gut, or the loop may be placed immediately beneath the 
abdominal wound and a drainage-tube or ample gauze packing 
passed down to the gut. In one such case the volvulus, a coil 
of bowel twelve inches in length, was picked out as a slough 
from the wound, and the foscal fistula which resulted was closed 
by a later operation (“Lancet,” February 18, 1899, p. 430). 
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If the involved loop be aetually in a state of ganj^rene, or 
if the voh'ulus prove to be due to a inesenterie growth which 
is perh.aps malignant in nature, or if there be many adhesions 
to the looj) and the l^owel beecniie lacerated in se])aratin^ tliem, 
an excision of the alTeeted gut should be ])erformed. In these 
cases (^f mesenteric gnnvth which have been recorded the re- 
nun'al of a large segment of the l)owel has Ix'cn necessary, 
for the growth may extend far back to the root of the mesentery, 
and the intestine, supplied by the vessels ])assing tlirough a 
narrow area there, may be several feet in length. Tins is, of 
course, obvious if one remembers that the posterior attach- 
ment (U' the mesentery measures only six inches from the com- 
mencement, at the duodenojejunal angle, to the termination 
in the right iliac fossa, whereas the length of intestine to which 
the mesentery runs is over twenty feet. After enterectomy has 
been performed, the divided ends of the bowel should be forth- 
with united. Schlange has rej^orted the successful removal 
of 135 cm. of gangrenous ileum forming a volvulus. 

After the untwisting of a volvulus tliere may l)e, as I liave 
said, a marked tendency to recoiling: the bowel may seem to 
spring back at once into its former twisted ])ositi()n. This 
tendency is decidedly lessened by the em])tying of tlie gut, Imt 
even after this, it may be manifest and uncontrollable. In 
such cases it has l)ecn suggested by Braun that the loop should 
be stitched to the anterior abdominal wall, or, in the case of 
the sigmoid, that the ends of the looj) should l)e sutured to the 
iliac fossa and the side of the pelvis. In this way not only may 
the immediate retwisting be prevented, but also the tendency 
to later recurrence, which has occasionally been exj)ericnce(l. 
In all instances of chronic or recurring volvulus it is pro1)able 
that excision of the implicated looj) will prove the most satis- 
factr)ry treatment. 

Senn has suggested, and in two cases successfully adopted, 
the practice of shortening the mesentery for the purpose of pre- 
venting a recurrence of the twist. ‘‘Shortening of the mesen- 
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tcry/^ he writes, “can be effected by folding the mesentery upon 
itself in a direction parallel to the bowel, and suturing the apex 
of the fold to the root of the mesentery.” In this way a pleat 
is formed in the mesentery without interfering with the blood- 
supjily of the bowel. 

In all operations for volvulus it must be borne in mind that 
a mere reposition of the twisted loop will ncjt suffice to remove 
the abnormal anatomical condition ujion which the volvulus 
depends. After uncoiling the twist an examination must be 
made to elicit the cause of the displacement. An attempt at 
the removal of this determining cause is in all cases desirable. 

The following cases of volvulus have been under my care: 

Case i. Volvulus of the ileum associated until mesenteric cyst; 
untwistinf^; excision of the cyst; recovery. 

R., let. eighteen, female. When first seen by me she 
was suffering from symptoms of intestinal obstruction. The 
following history was obtained: Nine days ago the patient went 
to an evening jiarty and ate a ‘‘great many nuts.” During the 
following night she woke with severe abdominal pains and vom- 
ited twice. Eight days ago she still had some slight abdom- 
inal discomfort, but from that day until three days ago she was 
comparatively well. On this latter day a slight bulging was 
noticed in the right iliac region. Piiin, tenderness, vomiting, 
and complete constipation were present, and gradual increase 
in the size of the swelling was noticed. A few hours before I 
saw her the severity of the symptoms had swiftly increased. 
(Jn examining the abdomen 1 found a little distension and slight 
tenderness everywhere. To the right of the umbilicus was a 
slightly movable lum}i, the size of an orange. This was dull 
on ])ercussion, had a fairly well-defined edge, and was very ten- 
der. On ojicning the abdomen I found a cyst, of the size de- 
scribed, in the mesentery of the twisted lower ileum. I removed 
it and stitched the opposing layers of iieritoneum at the base 
together, folding the edge oxer, so that the iieritoncal surfaces 
were apjx)sed. The xtiIvuIus xxtis untwisted and recox^ery was 
unex-entful. 

Case 2. — Volvulus of the ileum; larfj^e lucmatoma of mesentery , 
simulating new-growth; entercctomy; death. 
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Mrs. B., a't. si.\ty. Seen with Dr. Mason, Gomersal. For 
several weeks the patient had noticed an increasing discomfort 
in the abdomen, and had been subject to attacks of pain and 
constipation. .:\.bout a month before being taken ill she had 
felt a “lump ” in the body, at the lower part. There had been 
no vomiting, and food had been well taken, but some loss of 
flesh had been observed. Menses had ceased twelve years be- 
fore, and there had been no vaginal discharge of any kind since 
the menopause. On January 25 there was an acute attack of 
abdominal pain, of greatest intensity in the hypogastric region. 
The pain was very severe, and caused some collapse and a sharp 
attack t)f vomiting. There was no action of the bowels after 
this attack, and vomiting was observed on several occasions, 
and always after any food or drink had been taken. The ab- 
domen had become rapidly distended. (.)n examination by 
me on January 29 the patient looked very ill, the temperature 
was 98.2°, the pulse 112 . The skin was cold and there was 
decided collapse. Vomiting was sex’cre and jiersistent, and 
hiccough had lieen observed during the few hours before my 
visit. On palpation of the abdomen a central tumour, equal 
in size to an adult head, was felt. It was tense, hard, and 
very tender. It was only slightly m(.)vable, and on vaginal 
examination was found to occnjiy the upper jiart of the 
pelvis, ljut to be free from the uterus. Nothing aVjnormal 
was felt on rectal examination. There was free fluid in the 
peritoneal cavity. A diagnosis of ovarian tumour with a 
twisted pedicle was made, and the patient was at once sent into 
a nursing home for operation. The abdomen was opened in 
the middle line between the umbilicus and the pulies. Imme- 
diately on opening the abdomen a serosanguineous fluid escaped 
from the fx;ritoneum; and on introducing the finger a dense, 
hard, slightly nodular tumour was found. There were 
some loose, lately formed adhesions to the omentum and 
small intestine. On separating these the tumour could be 
delivered through the wound. The loop of gut, in whose 
mesentery it grew, was twisted round an axis at right angles to 
the bowel through one and a half turns, s(} that a volvulus, 
with a very tightly twisted pedicle, was formed. It was not 
safe to return the growth, on account of the haimorrhage 
from the surface, which was freer after uncoiling of the twist. 
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Removal of the whole segment of the bowel was therefore de- 
termined upon. The growth and 73 inches of involved small 
intestine were removed, and end-to-end suture performed. 
The patient rallied well from the operation; but on the sec- 
ond day an acute attack of bronchitis supervened, and ended 
fatally on the fourth day. The gut had healed w^ell, and no 
secondary abdominal growths were found. On examination 
the tumour was found by Dr. Cairns Forsyth to be composed 
entirely of blood. 

Case 3. — Volvulus of the sigmoid; untwisting; enterotomy; 
recovery, 

Mrs. M., act. thirty-six. Seen July 23, 1900, in consultation 
with Dr. Norman Porritt and Dr. Webster. On July 20 the 
bowels were moved naturally. Soon after this act an intense 
pain was suddenly experienced in the abdomen, most marked 
in the umbilical region. Vomiting followed soon and was co- 
pious and persistent. The abdomen rapidly distended, and 
absolute constipation was present. (Jn examination of the 
abdomen one large coil was seen, of a horse-shoe shape, with 
the convexity towards the hepatic region. The respirations 
were very shallow and rapid; the pulse was 122. The abdomen 
was opened in the middle line, and an enormously distended 
sigmoid was found. The gut was opened and emptied, and 
there was tlicn revealed a twist at the base of the sigmoid to 
rather more than a complete turn. The gut was untwisted and 
replaced, and the abdomen ck)sed. A good recovery followed. 

Case 4. —Keciirring volvulus of the sigmoid; excision of the 
sigmoid flexure; recovery. 

F, L., male, jet. twenty-one, was admitted to the Leeds 
General Inlirmary, under the care of Mr. Ward, on September 
16, 1899, sulTering from intestinal obstruction. 

First Attack. Down to a month before admission he had 
been quite well, lie was suddenly seized witli abdominal pain, 
not very severe or prolonged, and sickness. From that time 
up to admission ho had been absolutely constipated ; neither 
flatus nor hcces had passed for one montli. Tlie abdomen gradu- 
ally enlarged, and on admission was greatly distended. Ten 
days before admission he vomited, and almost every day since 
he has vomited more or less. Pain had become gradually more 
sev^ere. Jincmata of oil, turpentine j^ind water, and soap and 
water had been given without any effect. 
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First Operation {by Mr, Ward), The abdomen was opened 
on September 17, 1899. A median incision was made below 
the umbilicus, and a condition of volvulus of the sif^moid flex- 
ure was found. The coil was untwisted, and the ]xitient being 
placed in the lithotomy position and the sphincter stretched, 
the sigmoid and colon were ])artially emptied. The apex of 
the Itx^p of the sigmoid was stitched to the middle line to pre- 
vent retwisting. 

Second Operation {by Mr. Iran/). On September 19, as 
ncitlier f:eces nor flatus had passed, the sigmoid was opened in 
the middle line and an artificial anus established. On ( )ctober 
10 the bowels acted naturally for the first time, and subsequently 
the abdominal wound gradually closed, the bowels were moved 
regularly and naturally, and the patient left the infirmary on 
Xoveml^er 4. 

Recurrence. --On September 3, 1901, the patient was sent t(^ 
me by Dr. Waugh, of Skipton, on account of a recurrence of 
the intestinal obstruction. There had been some slight diffi- 
culty in getting the bowels opened for several months; this dif- 
ficulty had become acute about a month earlier. lie was con- 
fident in his statement that neither heces nor flatus had i)assed 
for one month Ixd'ore. 

Operation. —On examination he looked sallow and earthy 
in tinge. The abdomen was moderately distended, 'rhere 
was no localised bulging or any coiling. Xothing abnormal 
could be felt on rectal examination. The patient sriid that he 
had vomited a few times during the previous week, but he had 
continued to take food. I o])ened the abdomen on Se])tembcr 
5, 1901, and found the following condition: The apex of the 
sigmoid flexure was adherent at the middle line. On sej)arating 
it the sigm(jid was o])ened; the opening was at once closed by 
suture. It was then .seen that the ui)i)cr part of the sigmoid looj) 
- that portion between the end of the descending colon and the 
part of the loop adherent to the anterior alxlominal wall had be- 
come enormously distended, and had fallen into the pelvis of the 
lower portion of the loo|). A kink had thus been produced in the 
gut at the upper part of the abdominal incision. When the heavy, 
hugely distended ui)per part of the .sigmoid was lifted out of the 
pelvis, the lower p(.)rtion of the loop was seen; this was quite 
empty. The ends of the loop that is, the end of the descending 
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colon and the beginning of the rectum - were very much nearer 
together than in the normal condition. The base of the sig- 
moid loop was approximately i J to 2 inches in length. 1 there- 
fore decided t<3 remove the whole sigmoid. The upper end of 
the rectum and the descending colon were clamjicd with my 
stomach clamps, the sigmoid arteries ligated, and the whole loop 
removed. The cut ends of the bowel were closed by simple su- 
ture, applied after the methejd I always adopt- a continuous 
suture for the fieritoneum and muscular coats outside and a 
continuous suture taking all the coats (to act as a haemostatic) 
within. The abdomen was then closed without drainage. The 
jiatient made a perfectly uneventful recovery and is now (April, 
1903) quite well. 

('ask -Compound volvulus of ileum and sigtnoul flexure; 
unlivisting; death. 

Mr. N. M., let. 24. Seen in consultation with Dr. Hebble- 
thwaite and Dr. Derry, of Keighley. For some weeks before this 
illness the patient had not been in his usual good health. He 
had given u]) active exercises, of which he was very fond, haul 
ceased to ride horseback and to cycle, and had been capricious 
in his a])])etite. Three daiys before I saw him he complained 
of great abdominal pain, chiefly in the lower part of the abdo- 
men, and nausea and occasional vomiting were present. When 
seen by Dr. lleblilethwaitc his temperature was 100.6°, his pulse 
no, he lo(jked ill, and was obviously in greait jiain. The abdo- 
men was distended everywhere and was a little tender. The 
bowels had not acted, but a little flatus had passed in response 
to an enema, (-)n the subsequent day there was slight improve- 
ment in all the symptoms, but the condition gradually got worse 
and during the twelve hours before my visit there was an aeute 
exacerbation of all the symptoms. 

When 1 saw him his -face was pinched and anxious, the skin 
cold, the breathing rapid and shallow, and the pulse 136, of feeble 
character. The abdomen was uniformly and tightly distended. 
Palpation caused pain, which was chiefly elicited in the lower 
part of the abdomen, but not especially on either side. The 
abdomen was motionless on respiration. A rectal examination 
revealed only a sense of pressure upon the anterior wall of the 
bowel. Intestinal cK'clusion had been absolute for over forty- 
eight hours. I diagnosed an acute general peritonitis, and sug- 
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gested, as the most likely explanation, the rupture of an acute 
exudation around the appendix into the general peritoneal cavity. 

The abdomen was opened at once. The peritoneum was 
everywhere acutely inflamed, and there was blood-stained fluid 
free in the peritoneal cavity. -V careful examination disclosed 
the fact that there was a volvulus of the sigmoid flexure, around 
which, as an axis, a loop of the ileum had been wrapped. The 
ptnnt of crossing was near the base of the sigmoid. There was 
therefore an intertwining of two loops —one in the sigmoid and 
one in the ileum. For this condition I have suggested (“ Medi- 
cal Clironicle,” February, 1903) the name “compound volvulus.” 
The loops were freed as speedily as i)ossiblc, replaced, and the 
abdomen closed. The patient rallied from the operation better 
than might have been e.\])ccted, but the following day hccma- 
temesis set in and lie died on the third day. 

Intestinal Obstruction due to Gall-stones. (lall-stones whicli 
cause acute obstruction pass from the gall-bladder into the 
intestine by ulceration. There arc only two c.xccptions to this 
—one recorded by Abercrombie, the other l>y Lynn Thomas 
(see “ Medical Chronicle,” Augu-st, 1903). The small intestine, 
from the duodenojejunal flexure to the ileociccal valve, is fun- 
nel-shaped, narrowing by degrees. iV stone which will readily 
pass down the jejunum may, therefore, become blocked in the 
ileum. Cases of gall-stone obstruction of the jiylorus and duo- 
denum are rcccjrded. 

The narrowest part of the bowel from the pylorus to the 
anus is at the ileocaical valve. The valve may cause the arrest 
of a stone or may be ruptured or damaged by its passage. Thus 
Maclagan (“Trans. Clin. S.oc.,” vol. xxl, p. 87) records a case in 
which a woman, after four attacks of intestinal obstruction, 
passed spontaneously four large gall-stones, each one inch in 
diameter, and at the pcjstmcjrtcm only the fringes of the ileo- 
cajcal valve remained. It would appear that the gall-stone 
may, by the irritation of its rough surface, induce a spasm of 
the Ixjwel and thus cause intestinal blocking, for Duplay and 
Reclus state that on postmortem examination the stone has 
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often been found lying quite loose in the flaccid intestine. Is- 
rael has recorded a case of obturation due to a gall-stone whose 
largest diameter was barely f inch; muscular spasm was con- 
sidered a potent factor causing the obstruction. The condi- 
ti(ins present in a case of gall-stone ileus differ from those pres- 
ent in most cases of intestinal obstruction. There is a block 
in the lumen of the bowel, but there is no interference with 
the circulation. The experiments of Kader have shewn clearly 
that the intensity and severity of the symptoms of strangula- 
tion arc in no small measure due to the interference with the 
vascular supply of the involved lotip. In gall-stone ileus we 
have to reckon only with a plugging of the lumen. 

In operations for obstruction due to a gall-stone the caecum 
will, as usual, be sought when the abdomen is opened, and it 
w'ill be found collapsed. The empty gut is rapidly passed 
through the fingers until the gut is met. In one case upon which 
I operated, and in others recorded in the literature, the coil of 
bowel eontaining the stone has presented in the wound at the 
moment when the peritoneum is ineised. The loop contain- 
ing the stone is then withdrawn from the abdomen, clamped 
above and below, or nipped by an assistant’s fingers. The stone is 
then removed by an incision down on to it through the intes- 
tinal wall, the cut being of such length as the size of the stone 
demands. If the bowel below the stone be very empty and 
narrow, the stone may be displaced upwards two or three inches 
into a distended portion of the gut, to make the subsequent su- 
ture of the bowel easier. The stone being extracted, the in- 
cision is stitched by two layers of continuous sutures, the bowel 
cleansetl and replaced, and the operation completed in the usual 
manner. 

C. L. (libson, in a study of 646 cases of intestinal obstruc- 
tion, recorded between 1888 and 1898, found that 40 were due 
to gall-stones (“Annals of Surgery,” October, 1900, p. 506); of 
the 40 eases, 21 died. There were 9 males and 27 females — 
in the remainder the sex is not mentioned. The youngest pa- 
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tient was thirty-five years of age; only 7 patients were under 
fifty, and 8 were seventy years or over. 

The obstruction was only once found below the ileoccecal 
valve; once the stone was impacted in the valve. In 21 cases 
the history distinctly states the site of its arrest as the ileum, 
in 2 as the jejunum, and in i at the junction of jejunum and 
ileum. 

There was a clear history of gall-stones in 18 cases; in 5 
cases it is distinctly stated that there had never been any sus- 
picion of cholelithiasis. The largest stone weighed 3^ ounces. 

There can be no doubt that obstruction caused by a gall- 
stone is the simplest form with which the surgeon can meet. 
The block affects only the lumen of the bowel and causes no 
interference with the vascular supply of the gut. The results 
of operations are, however, not so satisfactory as could be 
wished. The cause of this is the usual one - delay. In not a 
few cases of obstruction due to a gall-stone the i)atient, when 
desperately ill, or even, as in one case, moribund, has recovered 
after the passing of the stone. It has, therefore, become the 
practice, accepted and authorised by the best writers, to postiX)ne 
any surgical treatment until other measures have been tried 
and failed. Then when death is imminent, an operation is 
sanctioned. Here, as in all forms of obstruction, it is early 
operation alone which can remove the reproach that belongs 
to the treatment of this disease. 
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EMBOLISM AND THROMBOSIS OF THE VESSELS OF THE 

MESENTERY. 

The occurrence of occlusion of the vessels of the mesentery 
by pathological processes was first described in 1847 by Vir- 
chow. The clinical manifestations were considered in a paper 
by Litten in 1875. During the last few years a large number 
of cases have been described, and in a series of papers in the 
“Journal of the American Medical Association” (vol. i, 1904, p. 
1469 ; vol. ii, 1904, pp. 29, 1 10, and 183) Drs. Jackson, Porter, and 
Quinby have analysed the records of 214 cases. 

It is a remarkable but an undoubted fact that in occlusion 
of the mesenteric arteries the collateral circulation is very rarely 
established. The anastomosing vessels are of small size, and 
do not effect more than the carrying of blood in the smallest 
quantities to the impoverished area. The result is that this 
area becomes by slow degrees overloaded with blood, which is 
brought slowly to it but cannot escape from it; diapedesis 
occurs, and a ha;morrhagic infarction is established. Faber 
(quoted by Dr. Jackson) explains the infarction as being due 
to “back pressure of blood in the portal system, which over- 
comes and is greater than tlie pressure in the anastomosing ves- 
sels. The reason why the inferior mesenteric artery does not 
take ujj the work of the closed superior artery he explains by 
saying that it is a smaller vessel and cannot suddenly assume 
the functions of a larger one. Further, after closure of the 
superior mesenteric artery the pressure in the superior mesen- 
teric vein necessarily sinks to nil immediately. The pressure 
in the portal system is thus lowered, making the flow from the 
inferior mesenteric vein easier. It is thus easier for blood in 
the inferior mesenteric artery to flow by its natural channel.” 
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In some few cases, nevertheless, the evidence of tlie com- 
plete establishment (^f the collateral circulation is unmistak- 
able. Chiene (“Jour. Anat. and Phys.,” t868, part iii, p. 65) 
describes a condition met with in the postmortem room which 
leaves no doul)t this i)oint. The cddiac axis was repre- 

sented by a fibrous cord, the clear result of an old embolism. 
The upper portions of the mesenteric arteries were obliterated, 
yet the branches of both were filled with injection material. 
The collateral circulation had been established throuj[^h the 
left and middle cidic vessels. The plexus of arteries behind the 
peritimeum was much dilated, and formed a communication 
between the internal iliac artery and the arteries of the mesen- 
tery. Karcher records the case of a i)atient who lived at least 
two months after tlie superior mesenteric artery had been 
blocked. Similar instances are mentioned l)y Cohn, Virchow 
(two cases), and others. It is possible that in these cases the 
occlusion was very slow in formation, and that the collateral 
circulation had meanwhile become established. 

The results whicli follow closure of the superior mesenteric 
artery alone, of the vein alone, or of both simultaneously, are 
identical. This has been shewn by ])ostmortem investii^atk)n 
and also by experimental work conducted by ('ohnheim. 

As soon as the blood-supply of the intestine is interfered 
with, the wall of the bowel becomes readily and rapidly invaded 
by microorijanisms, and putrefactive i)roccsses, ending in gan- 
grene, are begun. The appearances presented by the l)Owel 
vary much according to the time that has elapsed. If the ves- 
sel or vessels be ligated, the first change that is apparent in the 
walls of the gut is that they arc llaccid and amemic ; gradually 
they deepen in colour and become at last deep purple or V)lack. 
The mesentery becomes turgid and thickened, and by slow de- 
grees there occurs a distension of the implicated bowel. 

The causes of the embolism or thrombosis arc numerous. 
In the great majority of the cases of embolism there is endo- 
carditis, and it is from the diseascTl valves that the fragment 



EMBOLISM AND THROMBOSIS OF MESENTERIC VESSELS. 503 


wliich plugs the vessel is detached. Gallavardin asserts that 
the cardiac affection which is most commonly present is mitral 
stenosis. Atheroma of the mesenteric arteries has occasionally 
been found. 

In cases of venous thrombosis the thrombus may l.)e pri- 
mary or secondary; it may originate in the vessel or may be 
secondary to jiortal thrombosis. Primary thrombosis has 
followed upon acute (;r chronic enteritis, upoti the infection 
of a wound, u[)on the occurrence of intra-abdominal suppura- 
tion as, for example, in inflammation of the appendix or Fal- 
l()])ian tul)es. Secondary tlirombosis has occurred as the result 
of eirrliosis of the liver, pylephlebitis, and syphilis. The ex- 
tent of the necrosis or gangrene of the intestinal wall varies 
witlhn the widest limits - in some cases there is no more than 
a narrow annular slougli ; in others many feet of the bowel are 
involved. 


SYMPTOMS. 

The symptoms vary greatly in dilTerent cases. There are 
two groups of cases, the acute and the chronic, of which the 
former is tlie larger. 

In the acute cases the sym]:)torns arc ushered in with ab- 
solute abruptness at a time when tlie j)atient is in good health. 
Tliere is a sudden, intense, abdominal pain, at first colicky in 
character, later becoming almost unremitting, which is speedily 
followed by nausea, vomiting, and perhaps collapse. There 
may be diarrluea or constipation: if the former, the motions 
are frequent and blocHr-stained ; if the latter, obstruction is 
absolute, neither flatus nor ficces being passed. In both, the 
abdomen becomes distended, rigid, and tender. There are 
occasionally the signs of free fluid in the peritoneum. The 
general condition of the i)atient is jioor from the first and rapidly 
becomes worse. The temperature is often subnormal. The 
pulse is always rapid, and its quality is bad. Blood-stained 
motions are found in 41 per cent, of the cases, but even when 
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no blootl has been passed, the intestinal contents are always 
found to be deeply blood-stained. 

The second smaller group is formed by cases of quiet, in- 
sidious origin, with a prolonged and \’arying course. Jack- 
son and others have sliewn that the belief that the acute cases 
were dependent upon embolism and the chronic ui)on throm- 
bosis is fallacious. In the series of cases collected by Jack- 
son, Porter, and Ouinby there were 7 marked chronic cases 
dependent upon thrombosis and 7 dependent upon em- 
bolism. 

The cases are almost twice as common in men as in women, 
and the majority are found between the ages of tliirty and 
sixty years. 

There is always the greatest doubt as to the nature of the 
illness from which the patient sulYers. A diagnosis of intestinal 
obstruction is generally made, and it is only at the operation 
or at an autopsy that the exact condition of affairs is revealed. 

(lerhardt considers the following signs as necessary to the 
making of a diagnosis: 

1. The presence of a source for an eml)olus. 

2. Copious intestinal h:emorrhagcs, not to be exjdained l)y 
disease of the wall of the bowel or l:)y impediment to the por- 
tal circulation. 

3. A rapid and marked fall of temperature. 

4. Colicky ])ains in the abdomen. 

5. The simultaneous or ])revious occurrences of embolism 
in other parts. Falk collected the records of 17 cases of embo- 
lism of the superior mesenteric artery; in every one there was 
evidence of embedism having occurred elsewliere. 

6. The (occasional presence of a tumour in the abdomen, due 
to the infiltraticon of the mesentery by blood. 

Not all of these signs are ])resent in any cases, but the exist- 
ence of some of them is necessary to the making of a diag- 
no.sis. 

J. Amos (“ Zeitschrift f. Gcb. u. Gyn.,” 13 d. 55), in recording 
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two cases of thrombo.sis of the sui)erior mesenteric vein, reviews 
the whole literature of the subject and concludes that in a case 
where the symptoms are those of intestinal obstruction, one 
should think of superior mesenteric vein thrombosis if (a) there 
are present any conditions favouring an increased rate of co- 
agulation of the blood, such as pregnancy, eclampsia, and throm- 
bosis of veins elsewhere: (h) there be stagnation in theiiortal cir- 
culation; (c) there have been any artificial thrombus formation 
(as, for cxam])le, after operation) in the vicinity of the alTccted 
vessels; (d) there have been any purulent processes in the areas 
drained by the radicles of the ])ortal system. 

The prognosis is bad. The mortality in reported cases is 
94 per cent. Neutra, quoted by Jackson, Porter, and Quinby, 
writes : 

“Jn cases of acute onset the prognosis is indeed very grave, 
but by no means absolutely bad, since behind these .severe symp- 
toms there may be hidden a chronic process which fa\’ors the 
formation of a collateral circulation, and on this the prognosis 
depends. If, on the other hand, the course is a chronic one and 
only a few exacerbations are present, between which there is 
complete absence of symptoms, the prognosis, nevertheless, is 
moderately bad, since in these cases it must be assumed that 
because of some hindrance a competent collateral circulation 
cannot be formed. Accordingly, thrombosis of mesenteric ar- 
teries is of relatively better jirogmxsis than embolus.” 

TREATMENT. 

In the surgical treatment f)f these most serious cases the 
first and most essential point to remember is that the gangrene 
of the bowel may be in a state of jirogression. A well-defined 
line of demarcation between the healthy and the in\'olved 
may be seen, but more often there is no abrupt transition 
from one to the other. Unless, therefore, a needlessly ex- 
tensive resection is made, it is impossible in all cases to be 
certain that the whole of the invoh’ed loop of bowel has been 
removed. 
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It is, accordingly, reasonable to suppose that the safest measure 
to adopt in all cases is the resection of the bowel which is un- 
doubtedly involved and the establishment of an artificial anus. 
If an end-to-end anastomosis is completed, a subsequent ex- 
tension of the process of gangrene may cause an otherwise 
satisfactory ojxjration to fail. Moreover, the patients who 
sulYer from this affection are often seriously ill, ami an exten- 
sive removal of the bowel with the suturing of the cut ends 
together will occupy so much time, and will involve so much 
handling of the parts, tliat the strain may be beyond the pa- 
tient’s endurance. In the cases quoted by Jackson there were 
47 wdiich were dealt with by operation. Of these, 4 recovered. 
Tliis deplorable residt is probably due to the performance of 
an (jperation unsuited to tlie patient’s condition. 

The case, as I have said, will probably be considered as 
one of acute intestinal obstruction, and will be submitted to 
operation for the relief of that condititm. All the measures 
of precaution that ha\ e been described l)efore wdll lie adopted in 
order to shorten the ojieration and to prevent the occurrence of 
shock. 

When the abdomen is ojiened, there is generally an e.scapc 
of fluid which is more or less blood-stained and may be ofl'en- 
sive. The fluid resembles very closely that which we are accus- 
tomed to see in the sac of a long strangulated hernia. ..V rapid 
but careful examination of the intestine will reveal the e.xact 
condition of affairs. A deeply congested purple segment of 
gut will be found, and there w'ill be no evidence of mechani- 
cal constriction or of volvulus to account for the condition. 
The mesentery to the implicated bowel may be immensely 
thickened by blood-clot, so that a large tumour may be felt at 
once. The gangrenous gut is w'ithdrawn from the abdomen, 
and the w'hole loop involved is re.sected in the usual manner. 
Clamps are applied well above and well below the disease; the 
bowel is divided, and with its mesentery the whole involved 
part is removed. The two cut ends of the bowel are then brought 
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out from the wound side by side, and their peritoneal surfaces 
stitched to the parietal wound ; or a Paul’s tube may be placed 
in each end; or the cut edges of the mesentery above and be- 
low may be approximated and a few sutures passed uniting the 
mesenteric portion of the bowel, the remainder of the circum- 
ference being left open and being brought up to the surface. 
In all cases drainage of the intestine must be ensured. The 
contents of the bowel resected will be seen to be deeply blood- 
stained, and a blood-stained discharge may flow from the arti- 
ficial anus for several days after the operation. When the 
bowel has been secured to the abdominal wall, the parietal 
wound is closed as rapidly as possible. 

If the operation prove successful, the patient will rapidly 
gain strength. A second operation for the closure of the fis- 
tula must then be performed as soon as it appears prudent to 
attempt it ; for the fistula in the bowel may be high in the small 
intestine, and the discharge may be of an intensely irritating 
nature. The patient, then, sulTcrs severely from inanition, as a 
result of the escajie of food-material from the fistula. 



CHAPTER XXIX. 


OPERATIONS FOR FiECAL FISTULA AND ARTIFICIAL ANUS. 

Openings between the intestine and the surface of the skin 
are of three kinds: 

1. A small ojiening upon the skin leads by a direct or tor- 
tuous path to an opening in the bowel. There is, that is to say, 
a fistulous tract between the skin-surface and the gut (Fig. 19.3). 

2. A larger opening in the intestine has an edge formed by 

the direct continuation 
of the mucosa with the 
skin. Such a condition 
would result from mak- 
ing an incision into a 
portion of the bowel and 
stitching the edges to the 
skin-margin. At the bot- 
tom of this opening can 
be seen the mucosa of 
the opi)osite side of the 
bowel, and a finger 
passed into the opening 

can be made to pass in two directions — upwards and downwards ; 
there is no spur and no prolapse (Fig. 194). 

3. The intestine, as it comes to the surface, has two limbs 
which join at an acute angle. well-marked spur is formed. 
On the proximal side of this the bowel is wide and readily ad- 
mits the finger. On the distal side the bowel is narrowed from 
disuse. All the intestinal contents coming downw'ards escape 
at this artificial anus; none, or very little, passes over the spur 
into the distal segment. The spur is approximately on a level 
with the skin (Fig. 195). 

The closure of a faecal fistula is accomplished with ease or 
with difficulty, according as there is an abundant or a deficient 
supply of peritoneum. If the wound in the bowel can be closed 

SoS 
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in securely with a suture of the serous coat, its firm healing will 
undoubtedly follow. If no peritoneal investment can be ob- 
tained, the closure of the wound is problematical. It follows, 
therefore, that an opening into the small intestine or into the 



Fijj. T<;4. — Artificial anus, without spur. 


transverse colon or the sigmoid flexure (all of them completely 
clothed in peritoneum) is more easily dealt with than an open- 
ing into the ascending or descending colon, especially if the 



Fig. i<;5. — Artif.cial anus, with spur. 

posterior surfaces, bare of peritoneum, are only or chiefly in- 
volved. 

In all cases some considerable attention must be paid, per- 
haps for many days beforehand, to the preparation of the skin. 
The discharge, from the small intestine especially, has a most 
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irritating elTcct, producing a llorid, intensely red, raw, excori- 
ated apju'arance. Such a condition of skin often causes the 
patient intense misery. The intestinal contents escaj^ing over 
it seem to scald, and by their irritant action to intensify the al- 
ready grievous sufYering of the patient. If the skin be con- 
stantly cleansed, kept dry, and covered with an ointment (the 
ung. zinci edeati in my experience is the best) thiekly applied, 
some improvement (^f the eondition may re.sult. Prevention, 
however, is better than attemj)ted cure, and it is, therefore, 
desirable that the skin should be pro- 
tected from the time the o])ening into the 
bowel is made. This may be effected l)y 
covering the skin with some rubl)er dam 
(as used by Muridiy) or by daulnng the 
skin with a four i)er cent, solution of j)ure 
rubl)er in benzine or acetone. An imi)ene- 
trable covering to the skin may tluis be 
made, which can l)e washed off with benzine 
at any time. Plugging of the bowel, in 
order to |)revent it em])tying on to tlie 
skin, is generally ineffective. For twenty- 
four hours l)efore the operation very little 
should V)e given by the mouth, .so that 
peristalsis is not excited. The precautions 
suggested l)y llarxev Cushing, to which reference has already 
l:)een made, are carefully observed. 

1. In ca.ses where a hecal fistula of the first type mentioned 
is present, the following operation will be found the most satis- 
factory : 

An elliptical incision is made through the skin at .some little 
distance from the margins of the skin opening. The skin- 
edges are always unhealthy, sodden, and eczematous, and their 
free removal is desirable. The incision is carried through the 
skin, suI)cutaneous tis.sues, and muscular layer of the .abdomi- 
nal wall until the peritoneum is reached. If there is any fear 
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of lcakaj(c from the fistula, the cut edjjes of the skin surround- 
injj may lie turned over and sutured very tightly together with 
a running stitch of stout thread, sfias to cause accurate apposi- 
tion and prevent leakage. It is better to do this than to jilug 
the bowel witli wool or 
gauze wliich will have to 
be removed at a later stage 
( )f the operatit m. The ])eri- 
toneum is then ojicned with . 

care, for adliesions of tliose 

jiarts of the bowel below | ■ 

the fistula to the abdom- i 

inal wall are not infre- ■ 

(liu‘nt. Wlien the perito- ^ 

Ileum is freely oiieiied, tlie ^ M 

loop of l)()wel is withdrawn. 

With it will Vie the elli])se ^ 

of skin surrounding the fis- \ 

tula and the fistulous tract. 

The bowel is surrounded 
by moist Kauzi« swalis and 
is held by a siiyyle elamp, 

which prevents hccmorrhage and leakage. A pair of .scissors 

now sni])s through the gut at the margins of the fistula, so that 

an oval opening is made, and the fistulous 

- ^ tract, skin, etc., arc removed. The open- 

ing into the bowel will be found to be of 

jBjf small size, and generally in the longitu- 

dinal axis of the gut. This opening is 

l Faraliis- HOW' suturcd, at right angles to the axis 

tula (lissccud out (after with a double laver of sutures, 

1'rt‘vcs). 

one embracing all the coats, the outer pick- 
ing up the seromuscular coats only. The clam]) is removed, 
the parts thoroughly cleansed, and the gut returned within 
the abdomen. (.)ver it the omentum, if accessible, is care- 


Fig. i()7. — J'acal llslula. The rlotiL'd line 
shows thu portion of how^l ivinovcd. 
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fully laid. The parietal wound is now closed, after further 
trininiinj^;, if such be necessary. 

2. In the second variety of intestinal fistula the follow- 
ing operation may be practised. An elli])tical incision around 
the mucous margin of the opening is made and dee])encd until 
the adherent wall of the bowel is met with. The adlicsions 
o( the gut to the surface are then gently sejxirated, and the 
bowel isolated and the peritoneum ])rotcctcd as before. The 

clam]) is applied for the con- 
trolling of the blood-sup])ly in 
the bowel and to prevent the 
escape of intestinal contents. 
The margins of the fistula arc 
trimmed, and the size of the 
gap in the intestinal wall can 
then be seen. It will l)e found 
that the loss of substance 
chiefly involves the portion of 
the bowel most distant from 
the mesentery, the mesenteric 
l)ordcr being almost always 
quite intact. I^ven after a 
con.sideral:)le loss of .sul)stanee 



an end-to-end approximati ( m 

Vv^. log.— The- I'lstiilous tract is of the gut may be made, the 

excised and the. wound is drawn o,-cn bowcl-wall along 

transversely. * ” 

the mc.senteric border being 
allowed to remain. It is rarely nccessiiry in this form of 
faecal fistula to do more than trim freely the edges of the 
intestinal opening and afterwards to suture the opening 
transversely to the long axis of the intestine. The intes- 
tine is then found to be bent upon itself at an angle, the 
apex of which is at the mesenteric margin of that strip of 


the wall of the gut which was not removed. Two continu- 
ous sutures arc used to close the opening — an inner, which 
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includes all the layers, and an outer, which includes only the 
seromuscular coats. 

When the loss of substance is considerable, this method of 
operating is not possible. Under such circumstances a complete 
resection of the involved segment of the bowel, followed by 
end-to-end union, must be performed. 

3. In the third form of fistula, that in which an artificial 
anus, with tlie formation of a spur, is found, a resection of the 
involved joortion of the gut is generally necessary. 



Fig. 200. — The opening in the bowel closetl in the manner shewn. 


In some instances, however, as in cases of Paul’s operation, 
previously described, and in cases of colotomy, or of fiecal fis- 
tula, following upon strangulated hernia, it is possible to de- 
stroy the spur and to convert the abnormal opening in that man- 
ner into a fistula of the second class, which can be closed by 
the paring of the edges and suture. The destruction of the spur, 
or its obliteration, may be effected in one of two ways: When 
the spur is slight, the suggestion of Sir Mitchell Banks may 
be adopted. This distinguished surgeon introduced a piece 
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of thick rubber tubing into the bowel, pushing one end of the 
tube into the upper eml and the other into the lower end of the 
bowel. The tube, being elastic, tended to straighten itself, 
and in so doing exerted a continuous pressure upon the spur, 
which was gradually borne down. The tube was secured by a 
long silk thread. 

A more elTective method of dealing with the spur is that in 



20 1. — Frccal ti.stula ncccssitatin.ir cntrri'ctoniy. 


which an instrument of the type of Dupuytren’s cntcrot(jme 
is used. This instrument consists of a pair of forceps with long, 
roughly serrated blades which arc pressed together and held 
by a clip or a screw in the handle. One blade of the forceps 
is introduced into the upper opening and another into the lower 
Oldening, so that when the blades are closed, the spur is grasped 
between them. The pressure of the blades is tightened daily 
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until the spur is destroyed. An ordinary pair of broad clips 
acts quite as efficiently as the specially devised instrument. 

When the spur is destroyed and the lumen of the j^roximal 
and distal segment of the gut is again patent, the faecal current 
is restored, and a spontaneous closure, or closure by the method 
of partial resection just described, may be effected. 

Failing these, the only satisfactory method is resection of 
the bowel involved in the fistula. 

In ])erforming the ojxiration of resection the preliminary 
stages are the same as those already described. An oval in- 
cision through the skin, rather wide of the opening, is made 
and deepened cautiously until the peritoneum is opened. The 
bowel is made free from all surrounding adhesions, withdrawn 
from the abdomen, and packed round with swal:)s. The gut 
to be excised is then clamped at each end, and the typical opera- 
tion of resection, previously described, is performed. 

In resection operations in cases of fiecal fistula, wherever 
situated, it is often a matter of some difficulty to free the bowel 
involved from the intricate comidexity of adhesions by which 
it is surrounded. These adhesions affect more especially the 
distal segment of the gut — tliat which has been relieved of a 
portion of its function by the existence of the fistula. As a re- 
sult of this relief the distal bowel is wasted, shrunken, and 
em])ty. The coils contract adhesions, one with another, and 
when an end-to-end anastomosis has to be performed, the dis- 
parity in size of the ends may be remarkable. 



CHAPTER XXX. 


OPERATIONS UPON THE APPENDIX. 

I. REMOVAL OF THE APPENDIX. 

The removal of the appendix in the interval of quiescence 
which follows the last of a series of attacks was advocated in 
1887 by Sir Frederick Treves. It is now more frequently per- 
formed than any other abdominal operation. 

Position of the Appendix. The appendix cannot be said 
to have any normal position. Its position, doubtless, clianges 
in the individual from time to time. When a series of bodies 
are examined, the appendix may be found in any of the follow- 
ing positions : 

(a) Lying with its tij) jKnnting towards the si>leen, being 
behind the termination of the ileum. 

(h) Hanging over the brim of the pelvis. 

(c) Lying in the iliac fossa, with its end near Poupart’s 
ligament. 

(d) Lying along the outer side of the ascending colon. 

(e) raying behind the CcCcum and ascending colon in the 
retrocolic fossa. 

The first two are the positions in which tlie a])pendix is 
most commonly found at (jperations. The i)lace in which the 
appendix will be found can often be conjectured before the 
operation is commenced. If, during the acute attack, tlierc 
has been the “symmetrical'' pain, — pain, that is, over an area 
on the left side corresponding to Me Burney's j^oint on the right 
side, — the appendix will be found to hang over into the pelvis 
or to be adherent across the middle line. If there has been pain 
spreading upwards from the iliac fossa to the gall-bladder re- 
gion or backward to the loin, the appendix will probably lie 
along the outer side of the colon. 
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Operation. — The abdomen is opened by an incision which 
dries not divide the muscles, but splits them, each in the di- 
rection of its fibres. This incision was first suggested by McBur- 
ney (‘‘Annals of Surgery,” vol. xx, p. 38). The skin is divided 
along an oblique line about three to four inches in length which 
begins about an inch and a half above, and internal to, the an- 
terior superior sjiine, and passes downwards and inwards. When 
the skin and subcutaneous tissues are divided, it will be .seen 
that the line of the incision corresponds precisely with the line 
of direction of the fibres of the external oblkiue. These fibres 
are split by making a smidl cut through them, and then, with 



202. — AfoBurnoy’s iin'ision for removal of the a])pen(lix: a, Fibre^s 
of external obli(|ne before the S])littin‘^; b, fibres of external oblique separated; 
a small incision made thronj^h libres of internal oblicpie and transversal is near 
outer border of rectus; c, libres of internal obli{]ue and transversalis scjiarated; 
peritoneum exjiosed. 

the fingers, tearing them apart. The internal oblique and trans- 
N'crsalis are now split in the direction of their fibres that is, 
at almost a right angle with the fibres of the external oblique. 
This separation of the fibres of the two muscles is most easily 
effected by making a small incision through their common apo- 
neurosis, just at the outer margin of the rectus muscle, and by 
enlarging this small cut by the introduction of a clip or the tip 
of a finger, and then gently pulling the fibres apart. The sepa- 
ration of the muscular bundles should be cleanly and neatly 
done and should leave them smooth and unfrayed. The fingers 
of an assistant or a couple of retractors are now placed in the 
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wound to drag apart the edges, and the peritoneum is seized 
with dissecting forceps and incised, an opening about i\ to 2 
inches being made. The surgeon now introduces his forefinger 
into the wound ami searches for the ciecum and appendi.x, and 
the retractors are taken away. 

In some cases more room than is alTorded by this incision 
may be necessary. If so, the jirolongation of it first suggested 
by Harrington may be found useful. 

The following descripti<m of his method of incision is given 
by Francis B. Harrington (“Boston Med. and Surg. Journal,” 
Aug., 1899. and March, 1905); 



Fi'^. 20 j.— Harrington’s inrision for llu' removal of llu- appfiHlix. 'Phe 
McBiirnfV incision is made, and the slicalh of tlic rectus afterwards opened, 
the rectus hein*^ drawn to the inner side. The method of closure of the 
wtnind is also shewn. 


“Make an incision in the skin four to five inches lon^ in a 
line with the fibres of the cxtcrn^il rectus muscles, at such a 
distance from the anterior superior spine of the ilium as is de- 
sirable. Separate the muscle and its tendon without cutting 
for a like distance, then insert retractors one and a half inches 
broad at either end. The middle of the incision should corre- 
spond to the usual position of the base of the appendix. At 
this point the internal oblique and transversalis muscles run 
nearly parallel and horizontal. These muscles should be sepa- 
rated, without cutting down to the transversalis fascia, and 
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from the ilium to the linea semilunaris. If this does not give 
sufficient room, the sheath of the rectus may be separated in 
front and behind the muscle in a line continuous with the sepa- 
ration of the internal oblique and transvcrsalis muscle. 

“The sheath of the rectus muscle is formed by the aponeu- 
roses of the internal oblique and transversalis muscles. The 
direction of the fibres of the sheath is horizontal, being at right 
angles to the line of muscular fibres of the rectus. At the semi- 
lunaris line it will be necessary to use the knife or scissors, since 
at this point the union of the various aponeuroses is very com- 
pact. The rectus muscle can then be drawn toward the Hnea 
alba, and con.siderable room obtained. 

“Clare should be taken not to cut the deep epigastric artery 
which at this point lies inside the rectus sheath in the poste- 
rior part of the muscle. If necessary, it may be tied. Two 
retractors, each about two inches broad, should be inserted, 
one at either end of the deep incision; the retractors which 
have been used for the external oblique can now be dispensed 
with.” 

The search for the appendix may be easy or may be supremely 
difficult. If the caecum can be felt at once, it is hooked forwards 
into the wound, and the longitudinal muscular bundles are 
followed down upon it until the appendix is reached. It is 
important to remember that the longitudinal striae of the as- 
cending colon lead dowmwards to the appendix. They are not 
rarely the only landmark the surgeon may have. When the 
finger is first introduced into the abdomen, the appendix may 
be felt at once -may forthwith be pulled forwards to the wound. 
Or a small irregular swelling may be felt, which is recognised as 
the appendix involved in a mass of inflammatory exudate. If 
any stripping of dense adhesions has to be done, it is desirable 
to pack oil the operation field by means of sterile gauze. This 
will secure that in case an infected area is opened up no sep- 
tic matter can escape into the general peritoneal cavity. Ad- 
hesions, when present, are gradually separated without much 
difficulty, but in some cases the patience and skill of the sur- 
geon may be tried to their utmost. 
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If the omentum is found to form a protecting hood over the 
appendix or to enclose it in a wrap, it should not be stripped 
away, but should be clipped, divided, and ligated at a little dis- 
tance from the appendix. The latter, with the omentum around 
it, is then removed en masse. 

In separating off the complex and firm adhesions of struc- 
tures which are perhaps unrecognisable at the moment, the 
use of gauze will be found t)f great service. A single or double 
layer of sterile gauze is wrapped around the finger, and with 
gentle pressure the adhesions are, as it were, wiped away. It 
is a safe rule to keep near the appendix and to separate all other 
structures from it, not to detach the appendix from them. As 
much roughness as necessary may be displayed towards the 
appendix, but all other structures must be handled with the 
finest care. By rough or clumsy handling the ileum or the cae- 
cum may be torn open. The appendi.x may have to be dis- 
lodged from the retrocolic fossil or to be shelled out from a snug 
retreat beneath the enteric mc.scntery. It may l)e intimately 
adherent to the ovary or the uterus, or it may be flattened 
against the wall of the pelvis. Whate\ cr its i)osition, and how- 
ever unyielding its adhesions may prove to be, the strij^ping of 
it must continue until its tip is reached. The points to bear 
in mind are : to pack off the cavity of the abdomen with gauze 
or swabs; to strip from the appendix; to u.se gauze wrapped 
around the finger to facilitate the sejiaration of adhesions, and 
to inflict damage and to exert traction only upon the appendix. 
In certain instances, when the separation has seemed unusually 
difficult, I have first freed the appendix from the ca:cum (in the 
manner to be presently described) and then proceeded with 
the search for the tip of the appendix. This often makes mat- 
ters very much easier; it is a point worth remembering when 
the difficulties are great. 

Treves recommends the following plan in difficult cases: “ In 
many cases of difficulty I have divided the undisturbed peri- 
toneum of the right iliac fossa well to the outer side of the dis- 
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turbed area, and, by working along in the retrojieritoneal tis- 
sue, have reached the adherent bowel and have readily detached 
it, stripping off the peritoneum with it.” I have never found 
it necessary to do this. When the appendix is being disen- 
tangled from its many adhesions, an old abscess cavity may 
be discovered. The contents are generally dry and may 
resemble cream cheese; they are usually sterile. The cavity 
should be cleansed by gentle scraping, wiped rejieatedly with 
sterile dry gauze, and 
finally washed out with 
a swab moistened in ster- 
ile salt solution. There 
is no need for drainage 
in such a case. I am 
generally content to j)uU 
the omentum over and 
to leave a tag of it within 
the cavity. If any pus 
be found, then, of course, 
drainage is imiierativc, 
but the dried remnant 
of pus is generally ncjt 
infective. 

When the appendi.\ 
has been liberated, it 
is withdrawn, together 

with the adjacent part 

of the Ciecum, from the '"‘S' appended. Ligation of 

mcsoappcndix. 

abdomen, and sur- 
rounded by sterile moist gauze swabs. The appendix is then re- 
moved in the following manner : 

The assistant wraps the appendix around with gauze or 
seizes the mesentery near the tip of the appendix with a clip, so 
as to expose the mcsoappcndix more readily. When the meso- 
appendix is displayed it will be found that there is a bloodless 
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area near its base. Between this area and the free edge of the 
mesoappendix runs the artery to the appendix. Through 
^ this bloodless spot a 

needle, armed with cat- 
gut, or, preferably with 
^ fine Pagenstecher, is 

j passed. The ligature is 

K' - then tied and the artery 

V secured. The mesoap- 

^ H pendix is then divided 

\ W ' just beyond the ligature 

^ and the ligature cut 

short. There is now left 
a thin strip of the meso- 





Fig. 205. —Removal of ap|)endi.\ 

appendix in contact with W" ^ 

the appendix, and this strip , 

should be secured by pass- E, % 

ing the same needle through ^ 

it exactly at the base of the ■ -‘i 

appendix. In passing the 

needle it is desirable to pick / M 

up a few fibres of the mus- 1 

cular coat of the appendix, . 

so as to make certain of 

. „ , Fig. 206. — Removal of appendix (con- 

securing a small vessel, tinned). 

which at this point lies 

closely in contact with the appendix. Two cases of death from 
haemorrhage from this small vessel have been recorded. The strip 
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of the mesoappendix is then divided, and the appendix is 
now seized at its junction with the caecum in a clip, which is 


tightly pressed home. On re- 
moving this clip it will be 
found that the mucosa has 
been jircssed away and that 
only a ring of the serous coat 
remains. At this jiuint a fine 
ligature is applied, and about 
inch beyond tliis a clip is 
placed. The appendix is di- 
vided just distal to the liga- 
ture; the clip prevents any 
cseaijc from the appendix. 
It is imjiortant to remove all 



the appendix. In cases re- 


lated by Treves, and in one 
case ui)on which I operated, 


207. — Koinoval of 
tinued). 


appendix 


(con- 


a portion the ajipcndix, a .stump J or t incli in length, had 



been left behind by a f(.ir- 
mcr operator, and, owing 
to tlie presence of a stric- 
ture at the valve of Gcrlach, 
the symptoms had per- 
sisted, unaltered, after the 
operation. 

The ligature at the 
ciccum is now buried cither 
by a purse-string suture or 
by a continuous Dupuy- 
tren suture of fine cellu- 


Fig. 20.S.— Removal of appendix (con ]oid thread — preferably the 

latter. The stitch infolds 


about I inch in length of the cfecal wall; in the centre of the 
line of suture is the ligature, applied at the base of the appendix. 
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As a nilc, it is licsirablc to put in two continuous sutures so as 
to make the sealing-off sceurc. 

This is the operation as jiractised in tlic ordinary case. 
It mayha\'e to be modified to meet altered conditions in various 
cases. In one patient upon whom I operated the appendi.x 
had become ^■cry adherent to the ciecum near its junction with 
the ileum. On separating the adhesions the raw surface left 
behind had to be covered in bv a continuous suture. As a 



Fi^. 209. -Removal of appotidix; imrsc-slrin.i; suture apjflied. Tliis is 
aftenvards buriL'd by a continuous suture. 1'here is no ligature anmnd the 
base of the ajij)endi.\. 

result, a high degree of narrowing of the ileocfccal junction 
resulted, for which 1 jicrformcd a lateral anastomosis between 
the termination of the ileum and the caicum. 

It is important, as has been said, to ensure a complete re- 
moval of the appendi.x. Furthermore, all adhesions must be 
freely separated or divided, for adhesions may subsequently 
cause the symptoms of intestinal obstruction by contracting 
upon the ileum or the caecum. In one patient I have had to 
operate a second time for these adhesions, which had greatly 
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narrowed the ileum about an inch above its termination. In 
this case I performed ileocolostomy, uniting the ileum to the 
ascending colon. 

In some cases, especially in women, when a pelvic exami- 
nation is necessary, or some operation upon the ovary also may 
be called for. Battle’s incision may be used. 

The following is Mr. Battle’s description of his method (Bat- 



210. — Removal of the appendix (Battle’s method). The anterior 
sheath of tlie rectus incised, and the outer j)art stripped up from the front of 
the muscle. 


tie and Corner, “The Surgery of the Diseases of the Appendix 
V'ermiformis,” p. 77):* 

An incision is made through the skin and subcutaneous 
tissues down to the sheath of the rectus; this section is made 
obliquely downwards midway between the anterior superior 
iliac spine and the umbilicus, is about four inches in length, vary- 

* This operation has been attributed to several other surs;cons, but there 
can be no doubt whatever that Mr. Battle was the first to perform and to 
describe it. 
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ing with the deposit of f:it in the abdominal wall of the indi- 
vidual, and is placed so that it is equally extended above and 
below this line. The outer margin of the rectus sheath can now 
be easily defined, and during inspiration the direction of the 
action of the external obliciue aponeurosis seen. The inner 
margin of the wound is retracted about half an inch, and tlie 
anterior sheath of the rectus opened close to the retracted inner 
margin for the full extent of the incision. The rectus muscle 



FijL^. 211. ktHKival of lilt* a]>|'cn(lix (Halllc’s mt-thod). 'I'hc rectus 
muscle jiiillcd inward. The ])i».sterior incision tl.roui^li ll.e Iransversalis fascia 
and peritoneum is shewn. 


is now drawn inwards, bcini^ sc])aratc‘d from the outer part of 
the sheath with a few touches of the knife. Occasionally one 
of the linctTC transverste reciuires to be separated from the sheath. 
Running across the posterior layer of the slieath can usually 
be seen the dorsal nerves, with accompanying vessels. The 
deep epigastric artery and \'ein run upwards under the retracted 
muscle to the inner side, and it is well to define these vessels, 
otherwise the vein may be jmnetured in the later suturing of 
the sheath. Another anatomical point of importance is the 
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level of the transversalis fascia as regards the wound, for it 
strengthens the posterior layer of the sheath and makes the hold 
of the sutures much firmer if the opening into the peritoneal 
cavity can be confined to the jiart covered by it. In most in- 
stances the incision can be made through the posterior sheath 
between the nerves and through the fascia. We have not, 
however, seen any ill effects from division of these nerves, al- 
though it has been suggested that partial atrophy or paralysis 
of the rectus muscle might ensue. If the case is uncomplicated 
by any adhesions and the appendix is lying in a normal position, 
the o])eration can be completed through an inch-long incision 
of the posterior sheath; but if there are complications and it 
is considered necessary to do so, the wound, both superficial 
and deep, can be extended to any required distance. After 
the ajipendix has been removed by the method which is con- 
sidered best, and the peritoneum cleansed, the posterior layer 
of the sheath and peritoneum can be sutured in the usual man- 
ner. . . . The uninjured rectus is now permitted to fall 

back into its usual bed ; the anterior layer of the sheath is closed 
by three or six interrupted (.00) silk sutures, and the skin and 
superficial wound V.)y a continuous horsehair stitch. Union takes 
place throughout l)y first intention, and the horsehair stitch 
is remen'ed on the eighth day. 

2. ABSCESS IN CONNEXION WITH DISEASE OF THE APPENDIX. 

It lias already lieen pointed out that the position of the 
appendix varies greatly in different individuals, and also, y^rob- 
ably, in the same individual at different times. In whatever 
positifin the appendix lies, an abscess may form in connexion 
with it. Tlie yiosition of an appendix abscess, therefore, is as 
varied as that of the normal appendix. An appendix abscess 
may occupy a yiart or the whole of the iliac fossa; it may push 
the caecum upwards, or upwards and inwards. If the ajipendix 
lies behind the ciecum, occupying the rctrocolic fossa, the ab- 
scess may be comyiletely covered by the CcCCum and ascending 
colon. 

When the appendix lies to the outer side of the ascending 
colon, an abscess may be placed a little internal to the ante- 
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rior superior spine, or above the iliac crest, or it may occupy the 
loin, or extend upwards along the colon and have its larger 
part immediately beneath the liver, or, finally, the abscess 
may be beneath the diaphragm. If the appendix lies with its 
tip pointing upwards and inwards to the spleen, in front of the 
ileum and the mesentery, but behind the omentum, the ab- 
scess spreads towards the middle line, forming a tumour which 
occupies the inner part of the iliac fossa and which increases 
along its upjier and inner boundaries. If the appendix hangs 
with its free end over the brim of the pelvis, the abscess may 
lie along the iliopectineal line or at the side of the pelvis; or 
when the appendix is of greater length, the abscess may occupy 
the space between the bladder and rectum in the male or be- 
tween the bladder and uterus, or uterus and rectum, in the 
female. 

An appendix abscess, it will be seen, may be placed in any 
position in which the appendix may lie. In rare instances, 
when the enteric mesentery is continued on to the ascending 
colon and the cajcum is freely movable, the apjxjndi.x may be 
found at any part of the abdomen. In two cases 1 have operated 
for appendicular abscess on the left side of the abdomen and 
many such cases are recorded by others. In 44 cases Barnard 
noted that the position of the abscess was as follows: 


Kxtkrnal 

Abscesses. 

Internal .Xbsc'esses. 


Lumbar 

4 cases. 

Iliac (behind the mesentery) . . 

.10 cases. 

Subhcpatic . . . . 

4 “ 

In front of sacral promontory . , 

. . 2 

Subphrenic. . . . 

4 “ 

Pelvic 

..14 •• 

Retroca.*cal . . . . 

4 “ 

Above Poupart’s ligament 

. . 2 

Total 


Total 

.28 cases. 


When the abscess occujnes the iliac fossa, there is rarely 
any difficulty in recognising or in defining its exact limits. This 
is done by gentle palpation; percussion gives no information 
that is not misleading. An abscess whose margins are clearly 
defined may be resonant on jjercussion, and may, when opened. 
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be found to contain at least a pint of pus. Conversely, dul- 
ness or diminished resonance may indicate nothing more than 
an overfull caicum. There may perhaps be a difficulty in de- 
ciding whether the increased resistance felt in the right iliac 
fossa is indicative of a protective tightening of the muscles when 
a limited pcrit(jnitis is present, or whether there is a mass of 
inflammatory deposit in the centre of which an abscess lies. 
Centle but firm and prolonged palpation with the hand laid 
flat upon the abdomen will almost always enable an accurate 
decision to be made. It will gradually be recognised that in 
the one case the resistance is only superficial, and that in the 
other there is a mass beneath the resisting muscles; that the 
hardening, in the one case, is in the form of a square, and in 
the other, in the form of a cube. 

When the abscess lies to the outer side of the ascending 
colon, palpation over the iliac region may reveal no abnormal 
condition. When the definite symptoms of appendicitis are pres- 
ent, this may cause some perplexity. When, however, the loin 
is examined bimanually, as is done in the investigation of kidney 
tumours, it will be recognised at once that a considerable mass 
lies between the two hands. Very often, in such cases, the patient 
may give the surgeon a lead by complaining of pain in the loin 
or of pain spreading up the right side of the abdomen. 

When the abscess lies deep in the pelvis it may be wholly 
unrecognisable upon abdominal examination. Upon rectal or 
vaginal examination or upon bimanual examination it is at 
once perceived. It may, at times, bulge into the rectum, and 
lie so thinly covered that on making a rectal examination the 
finger may open the abscess cavity, however gently the manip- 
ulation is conducted. 

When the abscess lies along the intestines at a distance of 
an inch or more from the abdominal wall, it may not be pos- 
sible to recognise it, however carefully the examination be made. 
Such a position, for this reason among others, renders the case 
more serious perhaps than any other. 


34 
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Operation. — In treating an abscess in connexion with the 
appendix by operation two points are of great importance: In 
the first place, it is necessary to make the incision over the most 
projecting or superficial part of the abscess. The usual incision 
for the removal of the appendix is by no means always the 
proper incision for the oix-ning of an abscess. The abscess, 
in fact, should be dealt with as an abscess elsewhere would be — 
that is to say, the incisu)n must be made into tlie part of it 

most easily accessible. In 
the second place, it is essen- 
tial to provide for free 
drainage from the lowest 
part of the cavity. It is 
found by exix;rience that 
those abscesses which 
empty themselves sponta- 
neously through the rectum 
or vagina heal more rapidly 
than similarly placed ab- 
scesses opened through the 
abdomen. The drainage 
from the lowest point liast- 
ens the closure of the cav- 
ity. This procedure should 
be imitated as closely as 
possible when the surgeon 
operates. EfTtcient drain- 
age in the easiest direction must be secured, and in many 
cases two or more outlets for drainage must be provided. 

The abscess, having been carefully examined and its limits 
clearly defined, an incision is made over its most projecting 
part. As the incision is deepened, it will often be noticed that 
there is oedema of the abdominal wall. This oedema is a sure 
indication of the presence of a high degree of inflammation and 
that pus is present in the parts beneath; and it is an evidence 





Fig. 2 12. — Appendix absce.ss, drained 
at each extremity. 
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that the incision is being made in the proper place. The in- 
cision is deepened by degrees, and with more than the ordinary 
care, for if a coil of bowel be adherent to the abdominal wall, 
there is a risk of wounding it. When the thickened peri- 
toneum is incised, the abscess will be opened and pus will 
escape at once. If by any chance the general cavity of the 
peritoneum is opened, a packing of gauze is at once introduced 
to make a barrier around the abscess. The gauze should be 
in long strips about two inches in width, and with five or six 
layers if the gauze be thin. While the wound-edges are held 
apart the gauze is packed in a thick layer all around. Such 
a barrier affords the completest protection to the peritoneum; 



Fi". 213. — Ap]K‘n<Hx abscess drained above the pubes and through the loin. 

even if much soiled upon the side towards the abscess, the outer 
side will remain clean. The abscess being opened, the finger 
is at once introduced and an examination, sufficient yet scru- 
pulously careful, is made. W’^hen the finger is discovering the 
limits of the abscess, the greatest gentleness is necessary, for 
rough handling may break down the limiting adhesions, and 
pus may escape into the general peritoneal cavity and start 
an acute peritonitis. In the investigation of the cavity it is 
of great importance to determine that which is the lowest limit 
of the abscess with the patient in the recumbent position. For 
if the abscess be of large size, the opening which has been made 
into it may suffice for the drainage of the greater part of the 
cavity, but may yet leave undrained a pocket at the upper or 
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at the lower limit. If this is so, then one or two more incisions 
may be needed. These are made at such points as will secure 
the easiest drainage. 

The question as to the need for the removal of the appendix 
has been hotly debated. My own practice is this: if the appen- 
dix comes into view at once, or after the simplest examination, 
I remove it; if, however, a prolonged search, during which 
adhesions have to be freely separated, be necessary, I do not 
make any attempt to remove it. In the search a small foscal 
concretion may be discovered or an offending foreign body of 
different character; this, which has escaped from the perfora- 
tion in the appendix, should always be carefully sought and 
removed. There can be no doubt, I think, that in many cases 
of abscess the removal of the appendix is unnecessary, and 
that in almost all its removal involves far too much risk to be 
desirable. 

The recurrence of appendicitis after an ab.scess of the ap- 
pendix has been opened and drained has been estimated to occur 
in 2 per cent, of cases. This is the number which is mentioned 
by Treves. Coley, as the result of the e.xamination of a large 
number of cases, came to the conclusion that 20 jier cent, was 
a more accurate estimate. The former estimate is certainly far 
too low; the latter is perhaps rather too high. The probability 
is that approximately 10 per cent, of patients suffer from attacks 
of appendicitis after the drainage of an appendix abscess. In 
this TO per cent, a secondary operation will be needed in perhaps 
the majority, but it can be performed in the quiet interval after 
an attack, and the bisk is accordingly very small. 

If the appendix be found in the cavity of the abscess, it 
will be thickly covered with lymph, turgid and greatly thickened. 
It may then be removed by applying a single ligature to the 
mesentery and by applying a clip to the base of the appendix, 
tying a ligature in the groove left when the clip is taken off, 
and cutting through the appendix and its mesentery distal 
to the ligatures. 
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When the abscess cavity is thoroughly exposed, it may be 
washed out with hot sterile salt solution or may be sponged as 
clear as possible. In either case the finest care is necessary to 
prevent the breaking-down of adhesions. As a rule, I do not 
employ lavage unless the abscess is excessively foul. 

The abscess having been emptied, cleansed, and the appen- 
dix removed if readily accessible, the drainage-tubes are in- 
troduced and the wound is closed. It is in the freedom of 
drainage that the success of the operation mainly depends. 
The drain must be of a large size, and as many separate tubes 
must be introduced into the cavity as will ensure that a free 
escape of pus is permitted. If the abscess extend upwards and 
backwards to the loin, a drainage-tube may with advantage 
be introduced through a separate incision through the side 
or through the iliocostal space. A split rubber tube with a 
loose gauze wick affords the best drainage. It is essential that 
the drain, whether of gauze or of india-rubber tubing, should 
not be hastily removed. A too early removal may lead to a 
closure of the skin-wound before the abscess ca\’ity has granu- 
lated, and a fresh collection of pus may form, requiring a further 
operation. Rapidity erf healing is not to be desired unless the 
wound is closing soundly throughout and unless the abscess 
cavity is slowly contracting. 

The only differences in treatment which are necessary in 
other abscesses developing in connexion with a diseased appen- 
dix have reference to the position of the incision and to the in- 
sertion of drainage-tubes. If the abscess be in the pelvis, an 
incision through the linea semilunaris or through the middle 
line will give access to it. In cases such as these a bulging of 
the abscess into the rectum or vagina may be felt, and, if neces- 
sary, a second incision may be made into the abscess from these 
points. There is no doubt that when an abscess bursts spon- 
taneously into the rectum or into the vagina it drains very 
freely and closes more rapidly than it would do if an incision 
had been made through the abdominal wall. I have on several 
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occasions drained a pelvic abscess in the female through the 
vagina, and on three occasions have drained an abscess through 
the rectum as well as through an abdomirud opening. The heal- 
ing in all has been very much more rapid than it would have 
been if only one incision had been made. 

When the abscess lies at a little distance from the anterior 
abdominid wall, it must lx* opened tlirough an incision made 



Fijj. 214. — Appendix abscess; 
drained above pubes, and throujfh 
the rectum (in the male). 


Fi^>:. 2 1 5 . — Apfiendi X abscess ; 

drainage above ])ubes, and through 
vagina. 



over the point which is most accessible. After opening the 
abdomen and before setting free the pus the general cavity of 
the peritoneum must be carefully protected by substantial bar- 
riers of gauze packed snugly all around the margins of the in- 
cision. When this has been done, the finger is passed gently 
down to the abscess, disentangling adherent coils of bowel until 
pus is seen to flow. The discharge is rapidly mopped up and 
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the swabs at once thrown away. This is continued until the 
abscess is empty. A large drainage-tube is then passed to 
the centre of the abscess; the surrounding strings of gauze 
are left in position or changed, if much soiled. The drains 
are left for several days before being disturbed, in order to en- 
sure that an impenetrable barrier of adhe.sions has been built 
up around the track. 

3. APPENDICOSTOMY (WEIR'S OPERATION). 

Within the last few years a happy and ingenious device for 
utilising the appendix as a means of ready access to the large 
intestine has been suggested. So far as I have been able to 
ascertain, the first mention of this surgical employment of the 
appendix is due to C. B. Kcetley. Tn a debate at the Medical 
Society of London (“ Brit. Med. Journal, vol. ii, 1894, Nov. 17, p. 
1 1 12) he recommended the ofiening of the appendix as a sub- 
stitute for typhlotomy in the treatment of acute obstruction in 
the large intestine. The suggestion passed unheeded, and it is 
only since a paper by Dr. Weir, of New York (“ Medical Record,” 
1902, August 9, p. 201), was written that the operation of “ ap- 
pend icostomy” has become a recognised procedure. The fol- 
lowing is an abstract of Dr. Weir’s description of his case: 

A young man, aged thirty-one, had had for nearly three years 
persistent diarrhoea, associated lately with the passage of blood. 
.Vn exploratory incision above the umbilicus shewed thickening 
and congestion of the colon. It was then determined to resort to 
a ciccal fistula, and the usual incision with intermuscular separa- 
tion was made. “As the dsccum was exposed the appendix rose 
so suggestively into view that I determined to employ it to make 
the desired fistula.” It was fastened to the skin and the wound 
closed. The tip of the appendix was opened and a No. 12 English 
catheter passed into the ciecum. The tip was then closed by a 
temporary ligature. Three days later, irrigation was resorted to 
with most satisfactory results. 

The first operation in England was performed by myself on 
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August 5, 1903, in a case of mucomembranous colitis. The 
patient, a girl of twenty-one. made a good recovery. Saline 
injections were used daily for about three months ; during this 
time the mucous discharge and the blood ceased entirely and the 
girl gained weight. The injections were then discontinued and 
the ai)pendix opening scabbed over and closed. For eighteen 
months the improvement was maintained, but latterly there has 
been a recurrence of the sanguineous and mucous discharge and 
the patient is losing strength. 

Indications for the Operation. — The ai)|)endix, when brought 
to the surface and opened, may be used as a means of 
entrance to, or of exit from, the large intestine; as the former, 
when it is ncccs.sary to flush out the colon or to administer fluids 
for any purpose; as the latter, when a means of escape, a vent, 
is needed in cases of obstruction in the large intestine. 

The indications for the operation therefore are: 

1. As a means ])ermitting local treatment of certain con- 

ditions of the large intestine. 

2. As a vent in cases of acute obstruction in the large intestine 

in i)lacc of typhlotomy. 

3. It has been suggested that nourishment may be given, in 

certain cases of rectal intolerance, by this avenue. 

I. As a means for the treatment of various conditions of the 
large intestine; of such are, according to Keetley: 

(a) Mucomembranous colitis. 

(b) Dysentery (that is, amfjcbic colitis). 

(c) Obstinate chronic constipation. 

(d) Ileociecal intu.ssusception ; to prevent recurrence, to ])re- 

vent collapse, and to treat hiemorrhage and inflamma- 
tion. 

(e) Syphilitic ulceration of the colon. 

Mucomembranous colitis is a i)cculiarly intractable disorder. 
It is generally recognised that the administration by the rectum 
of various drugs expected to exert a local influence upon the 
mucous membrane of the x:olon has proved on the whole most 
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unsatisfactory. The opening of the appendix certainly ensures 
that the whole length of the colon can be treated, and that the 
lodging of hecal material in a diseased colon can be prevented. 
It is for this purpose, chiefly, that the operation of appendicos- 
tomy will be useful. 

So far as concerns chronic constipation I have no hesitation 
in saying that it is a condition for w'hich any surgical treatment 
can only be very rarely neces.sary. The recent enthusiastic 
advocacy of ileosigmoidostomy in this connexion is based upon 
wholly inaccurate suppositions; and the results have not been 
such as to encourage a continuance of this practice. Constipa- 
tion, apart from organic disease, is not a condition to be treated 
surgically. I do not think, therefore, that appcndicostomy will 
prove of v.'ilue in this connexion; although if it were conceivable 
that operati\ c measures should be adopted, this method w'ould 
certainly be the first to suggest. 

Kcctley mentions (“Brit. Med. Journal,’’ vol. ii, 1905, p. 863) 
a case in which, after reducing an intussusception, he performed 
appcndicostomy. He mentions cases recorded by Dawbarn, 
Meyer, Spencer, Hutchinson, myself, and Armour. 

2. .\s a substitute for typhlotomy in cases of acute obstruc- 
tion in the large intestine. This, I venture to think, will be the 
chief use to which the operation will be put in the future. In a 
case of carcinoma of, say, the hepatic flexure, in which a chronic 
obstructi( 3 n has become acute, a short-circuiting operation may 
be done- ileosigmoidostomy ; or the appendix may be brought 
to the surface and opened ; or the two operations may be done at 
the same time, the forrner to allow of emptying of the small 
intestine, the latter to allow' the escai)c of a large amount of thin 
ftccal material ahvays found between the ileociccal valve and the 
growth. 1 have three times performed the operation in such 
circumstances, and the drainage through the appendix (which 
readily permits of dilatation by a catheter) has been free and 
sufficient. .\s comfiared w’ith typhlotomy the operation has 
enormous advantages. As every surgeon know's, the opening of 



538 


ABDOMINAL OPERATIONS. 


the ca:cum or of the ileum, low down, is a cause of great distress 
to the patient by reason of the excoriation of the skin. In my 
cases of append icostomy there has been no leakage for the first 
three or four days, and ver\^ little, not more than a few drams, 
daily after that. This leakage could be prevented by removal of 
the catheter for a few hours daily, or perhaps by its introduction 




Fig. 216. — Appcndicostomy. The incision in the skin is made long to shew 
the details of the operation. It need not be longer than i to r J inches when the 
operation is performed during life. 


for an hour three or four times a day. When the catheter is out 
there is no leakage. 

3. For jmrpose of administering nourishment. There are 
certain cases of gastric disease in which rectal feeding must be 
carried out, to the exclusion of feeding by the stomach. If in 
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such a case there be rectal intolerance the question of opening the 
appendix may be considered. 

Operation. -The operation is carried out precisely in the 
same manner as is necessary when the appendix is to be removed. 
McBurney’s incision is used, a very small opening— just large 
enough for two fingers -being made. The appendix is sought 
and brought to the surface. If adherent, the adhesions are sep- 
arated; in themselves they are no bar to the operation. When 
the appendix is free it is brought out of the wound and dragged 
upon gently until its base is on a level with the parietal perito- 
neum. The mesoappendix is then seeiu-ed to the peritoneum by a 
single catgut stitch and a similar stitch is then passed through 
the opposite portion of the appendi.x, securing it to the perito- 
neum. The muscles are then allowed to return to their natural 
position, and if need be, a stitch ensures good apposition of their 
fibres. The skin wound is closed, and each side of the appendix 
is attached to the skin by a silkworm-gut suture which picks up 
its serous and muscular coats. The opening of the appendix 
may be performed forthwith, or may be delayed for a couple of 
days. All that is necessary is then to snip off the end of the ap- 
l>endix and to thread into its lumen a silk or rubber ca,theter. It 
is at first a great surprise to one to find how much the appendix 
will dilate to permit of the passage of the catheter. A No. 12 
catheter passes quite easily. 

The catheter may be left in, in cases of acute obstruction, or 
may be passed and removed as often as is desirable in cases of 
mucous colitis. There is never leakage when the catheter is out. 
When it is desired to discontinue the use of the appendix, the 
abdomen may be reopened and the appendix removed. In my 
own patient the little opening scabbed over, and dried up com- 
pletely in about a fortnight after the injections were stopped. 



CHAFl'ER XXXI. 

INTESTINAL PERFORATION IN TYPHOID FEVER. 

This subject has been most ably and most exhaustively 
dealt with by Dr. Richard Ilartc and Dr. Ashliurst, of Phila- 
delphia, in a paper published in the “Annals of Surgery” in Jan- 
uary, 1904. Any surgeon interested in this subject will find 
in this paper all the information at present available. The 
examination of all recorded cases is given in detail, and there 
is abundant internal evidence that the paper is based upon 
an ample personal experience. The de.scription which follows 
is borrowed largely from this very admirable article. 

The frequency of perforation of the intestine in tyi)hoid 
fever is variously estimatctl l^y different writers. The esti- 
mates vary between i ])er cent, and ii per cent. Griesinger, 
in the following table, shews the number of cases in which per- 
foration occurred and the percentage occurrence (Ilartc) : 



Casks. 

l’K.KH»K.VriuN. 

I’kkckntac 

Licbcrrnc'isttir 

. . . . 2000 

2() 

I . ;o 

Murchison 

, . . . I 5S0 

- 4 ‘S 

.S.03 

Gricsinijcr 

... 1 1 S 


r 1 .0 I 

Flint 

7 .^ 

2 

2.70 

Curschmann 

... S2D 

22 

2.70 

Montreal (Arnistron'd:) 

. . 

a 4 

3.69 

Fiiiscojial Hospital (Harte) . . . . 

...1550 

.S 4 

2. iS 

Fennsvlvania Ho.s])ital 

•I79.S 

49 

2.50 


The perforation is generally found to have occurred at the 
base of a small, deep, punched-out ulcer. It is in the great 
majority of cases found in the last twelve inches (jf the ileum. 
In 190 cases in Harte and Ashhurst’s series of 362 cases it 
was found in 140 (73 per cent.) within twelve inches of the 
caecum. In only 4 cases (2.1 jx;r cent.) was it distant more than 
3 feet from the ciccum. In 7 cases the colon was perforated; 
of these, 5 were perforations of the ascending colon, i of the 
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transverse, and i of the sigmoid flexure. There were 3 cases 
of perforation of Meckel’s diverticulum and 8 of perforation 
of the ai)pendix. The perforation is generally single, but there 
may be more than one; in a few recorded cases the perforations 
have l)een numerous. 

Perforation, as a rule, occurs in the more severe cases of 
typhoid fever, but it may also occur in examples of the ambu- 
latory form. It is in the third week that the danger of per- 
foration is greatest. Tlie chief points of diagnostic impor- 
tance are the sudden increase of pain or the onset of pain which 
previously was absent, and the muscular rigidity. The ab- 
dominal wall is hard and rigid. The gentlest palpation shews 
that the muscles arc tightened and on guard. The rigidity is 
seen earlier and to a more marked degree in the right side of 
the abdomen. 

Tile operative treatment of jierforation in typhoid fever was 
initiated by IVofessor \'on Mikulicz (wlio was also the first 
surgeon to ojicrate for the perforation of an ulcer of the stomach 
and for hjemorrliage from a gastric ulcer). The first operation 
was performed on .\pril 7, 1884, and was followed by rccox'cry. 
As a rule, very little amesthetic is needed for these patients. 
Their condition of prostration is such that but very little chloro- 
form or ether is necessary to produce unconsciousness. Local 
ancTstliesia has, in practice, been found unsatisfactory, though 
if the idight of the jiatient is dCvS])erate, the ofieration may be 
performed under coeaine and a whit'f of ehloroform may be 
given if iiain is intolerable. The skin of the abdomen is cleansed 
as thoroughly, but as "gently, as possible. Speed is a matter 
of the utmost importance. As Hartc and Ashhurst say: “In 
too many instances it is a race with deatli, and there are often 
anxious moments when it is questionable who will win.” 

The abdomen is opened through cither a median or a right 
lateral incision. My own preference is for the median incision, 
for no matter where the ]Dcrforation may prove to be, a ready 
access to the lesion is attainable. Harte and ^Vshhurst, how- 
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ever, advise the lateral incision, through the outer half of the 
right rectus muscle, for “it is a route that gives direct access 
to our landmark, the CcTcum, and to tliat part of the small gut 
most often affected ; it atTin’ds (luite suiricient room for explor- 
ing nearly the whole abdomen; it can be extended in either 
(.lirection at need, and it offers excellent drainage facilities.” 
If the incision first made does not permit of an adequate ex- 
posure of the bowel, a second must be made in a more convenient 
place. When the abdomen is ()})ened, the portion of the ileum 
affected may present at once in the wound. If there is a larger 
quantity of lymph clinging to the bowel, it is jirobablc that a 
very minute ])erforation will be found, and that some thick 
deposit of this lymph will seal it; if there is a large (quantity 
of thin fluid ffecal exudate, the ])robabiHty is that the o])ening 
in the bowel is a large one. 

If the damaged gut does not at once present, the CcCcum 
is sought, and the ileum traced upwards from it, the ap])endix 
being first examined. As a rule, the lesion is almost at once 
disclosed; l)ut if it is not, the search mu.st be rai)idly continued, 
the lower three or four feet of the ileum being gently pulled 
towards the wound, and, if found intact, the ascending colon 
is explored. In all these manipulations the greatest gentle- 
ness is necessary, for other spots may be the seat of ulcers which 
are prone to perforation. The affected area may sometimes 
be quite limited, a patch of inflamed peritoneum with an abun- 
dant lymph deposit being seen on the right side of the pelvis 
when all other parts are unhurt. If this be so, a ])rotective 
barrier of gauze is erected around it, so as to avoid any soiling 
of the general peritoneum. 

As soon as the perforation is disclosed the 1( x )p of hi )wel is pulled 
out of the wound, packed round with gauze swabs wrung out of hot 
sterile salt solution, and sutures are applied. In cases of extreme 
distension of the bowel, the opening may be used as a vent, and 
through it much liquid ffeces and gas may be emptied away, due 
care being taken to avoid any soiling of the operation area. 
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If the ()j:)ening be small, a imrse-string suture may be used 
to close it, and this may be buried by one or two points of 
a Lembert stitch. If the opening l)c larger, it must be 
sutured, in the usual manner, by a double layer of continuous 
stitches, the inner taking up all the coats of the bowel, the outer 
the seromuscular layers only. There is no need to excise the 
ulcer. The sutures are applied in the long axis of the gut, or, 
if it seems likely that the lumen will, in that way, be narrowed, 
they may l)e placed in the transverse axis. The opening being 
securely closed, the bowel is washed over with hot saline solu- 
tion and returned to the abdomen. Other perforations are 
then sought. 

The closure by suture in the simple manner described is 
not always possible, owing to the large size of the perforation, 
the existence of many iierforations clf.)se together, or to the ex- 
tremely prostrate condition of the patient. Alternative methods 
of treatment have then to be considered. I'hese are the forma- 
tion of a focal fistula, by bringing the opening up to the surface 
and stitching the bowel there, or by leaving the perforated 
loop at the Ijottom of the wound and ])acking round it; lateral 
anastomo.sis or rc.section witli end-to-end anastomosis. Harte 
and Ashhurst write: “Of four cases treated by the establish- 
ment of a fo'cal fistula, every one died. This tremendous mor- 
tality, however, does not prove that tlie oi)eration is necessarily 
fatal in cases of typhoid perforation, but merely that it has been 
employed only in exceedingly ill patients. On the other hand, 
of those sixteen patients who withstood the immediate shock 
of tlic ojieration and in whom a focal fistula developed in the 
wound after operation, only two died the surprisingly low 
mortality of 12.5 per cent.” Intestinal rCwSection in their series 
of cases was employed five times, with only one recovery. 

When the openings have been dealt with, in what seems 
the most appropriate manner, the abdominal cavity is cleansed. 
The most satisfactory manner of accomplishing this end is by 
the washing out with hot saline solution. A soft-rubber tube 
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attached to a funnel is used, and, as the fluid is poured in, the 
tube is gently moved among the coils of bowel until the fluid, 
wherever directed, returns clear. The temperature of the fluid 
should be 105® to ito°P. 

With regard to the bacterial conditions present in the various 
forms of perforation, Hartc and Ashhurst write: 

“With regard to the bacteriology, it has been found that in 
cases where the typhoid bacillus alone is the infecting cause, 
the usual lesions arc a low-grade peritonitis, frequently lemon- 
coloured c.xudation, few adhesions, and not much lymph. Where 
the streptococci or the staphyhx^occi abound, the lymph is more 
abundant, and adhesions are the rule if the peritonitis lias lasted 
more than a few hours. The prognosis is much more grave 
in the streptococcic infection than in the typhoid. An inter- 
esting case in this connexion was observed at the Johns Hop- 
kins Hospital. At the first .operation in a patient suffering from 
typhoid perforation bacteriiilogical examination of the peri- 
toneum shewed no organisms, while the intestinal contents con- 
tained streptococci in abundance; this patient was later sub- 
jected to a second laparotomy, at which time the peritoneum 
was found to be infected by the strejitococci, and death soon 
followed from the peritonitis. Evidently in this case the time 
which elapsed between the initial sym^itoms of jierforation and 
the operation— five and a half hours was not sufficient to infect 
the peritoneum e.xtensivcly with intestinal contents; whereas 
forty-three hours later, when the second <iperation was performed, 
general purulent peritonitis was well adi'anced.” 

When the peritoneal cavity is clean, the abdominal wound 
is sutured in the usual manner. Drainage is always adopted. 
For almost all cases I prefer the split-rubber tube with a gauze 
wick. Two of these may be jjlaccd side by side in the central 
incision, the wick from the one lying on the right side of the 
pelvis and being directed to the sutured wound in the bowel, that 
from the other trailing along the left side. If the iliac fossae 
are deeply soiled, they may be drained through separate lateral 
incisions, though this is rarely necessary. 



INTESTINAL PERFORATION IN TYPHOID FEVER. 545 

The gauze wicks may be removed after the third day. Re- 
moval before this is painful, difficult, and unnecessary. If, 
at the first trial, the gauze does not readily come away, it may 
be left another twenty-four or forty-eight hours before the at- 
tempt to withdraw is renew'ed. The patient is propped up with 
two or three pillows in bed. 

So far as the after-treatment is concerned, nothing more 
judicious has been written than the advice given by Harte and 
Ashhurst. They say: 

“After twenty-four hours a teaspoonful of hot water may 
be given by the mouth every ten or fifteen minutes. Thus taken 
it is less apt to nauseate, and is probably all absorbed before 
reaching the stomach. No food should be given by the mouth 
until the third or fourth day at least, nutritive enemata being 
meanwhile continued. One or two cleansing enemata of plain 
water in the twenty-four hours arc usually sufficient to remove 
all fajcal matter. When mouth-feeding is begun, it should be 
borne in mind that the patient has both typhoid fever and a 
sutured area in his intestine, and he should be fed accordingly. 
Those cases do best where, the acme of the disease being past, 
a fairly liberal diet can be allowed early. Those patients, on 
the other hand, who, although they were in fairly good con- 
dition at the time of iierforation and so have borne the opera- 
tion well, but have yet several weeks of fever with which to con- 
tend, are very apt to die during the second or third week after 
the operation.” 

The following tables are copied from Harte and Ashhurst: 

AN.ALYSIS OF WHOLE NUMBER OF CASES. 


Recovered 94 

Died 268 

Total 362 


Mortality, 74.03 per cent. 


35 
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ANALYSIS OF CASES AVHERE AGE AND SEX ARE KNOWN. 


Malk. 


I: 


Female. 


'I'OTAL. 


Mortality Per Cent. 



§ i 

« ; Q 


1 

Diet 

H 

u 

0 

s 


S 

E 

H 

Under lo years. . . 

3 i 

5 

I 

3 

4 

4 

5 

9 

40.0 

750 

55-5 

10-15 “ ... 

9 ! 10 

19 

3 

3 

6 ' 12 

13 

25 

52.6 

50.0 

52.0 

15-20 “ ... 

6 1 29 

35 

I 

2 

3 

7 

31 

3 « 

83.0 

66.6 

81.8 

20-30 “ ... 

16 1 70 

86 

S 

19 

27 ; 24 

89 

113 

81.4 

70.3 

78.0 

30-40 “ ... 

L 3 44 

57 

6 

6 

12 19 

50 

69 

77.2 

50.0 

72.4 

40-50 “ ... 

S 10 

iS 

I 

2 

3 

9 

12 

2 1 

55-5 

66.6 

57.1 

50-60 •• ... 

0 3 

3 

0 

I 

I 

0 

4 

4 

TOO.O 

100.0 

100.0 

Total 

55 

2^3 

20 

36 

56 ; 75 

204 

279 

75-3 1 

64.2 

73-1 


ANALYSIS ACCORDING TO DURATION OF PERFORATION BEFORE 

OPERATION. 


C.^SKS Ol'ER.^TKI) O.N. 

R EC-OVER EP. 

D/ep. 

Total. 

Mortality. 

First 1 2 hours after perforation . 

• • -35 

95 

130 

73.0 per cent. 

Second 

... 22 

62 

84 

73.8 “ “ 

Third 

... 2 

29 

31 

93-5 “ " 

Over 36 hours after perforation. . . 

. . .18 

37 

55 

67.2 “ “ 

ANALYSIS AS 

TO THE 

PERFORATION. 

Number of Perforation. 

RE(' 0 VERE 1 >. 

Diep. 

'POTAL. 

Mortai.ity. 

Single 

. . .65 

171 

236 

72.4 per cent. 

Multiple 

• • • 5 

30 

35 

85.7 ■■ “ 

Sl2E OF PKRFOR.ATION. 





Under J (J) inch 

• • -35 

37 

72 

51. 3 per cent. 

Under J inch 

. . .17 

56 

73 

76.7 '• ■■ 

Over i “ 

. . . 7 

16 

23 

(><)S “ “ 

Site of Perforation. 





AVithin 12 inches of ccecum 

. . .32 

loS 

140 

77.1 per cent. 

24 

. . . 7 

32 

39 

82. 0 

“ 36 

. . . 1 

6 

7 

S 5.7 ■' “ 

Over 3 feet from caecum 

. . . I 

3 

4 

750 “ " 

ANALYSIS AS 

TO SITE 

OF INCISION. 


SiTF.. 

REfOVERKP. 

Diep. 

Tr)TAT,. 

Mortality. 

Median hypogastric 

...21 

75 

96 

78.12 per cent. 

Right iliac 

. . .44 

97 

I4I 

<' 9-5 

Left iliac, absce.s.s pointing 

. . . 2 

0 

2 


Median epigastric 

. . . I 

3 

4 

7 S° y " 

Right hypochondriac 

. . . 0 

1 

I 

100.0 

Multiple incisions 

• • • 3 

1 1 

14 

78-5 “ “ 

Drainage through loin, Hank, 

or 




vagina 

. . . I 

4 

5 

80.0 “ “ 
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ANALYSIS OF CAUSE OF DEATH IN EIGHTY-NINE CASES IN 

WHICH IT IS GIVEN. 


Causes of Death after Operation. 


Pre-existent peritonitis 

Toxtemia of typhoid fever 

Peritonitis from subsequent perfora- 
tion 

Exhaustion 

Intestinal haemorrhage 

Intestinal obstruction 

Other causes, uninfluenced l^y opera- 
tion . 
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1 
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17 

6 

16 

4 

I 

0 

44 

49.4 

2 
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5 

2 

0 

0 

9 

10. 1 

0 

! 

0 

3 

2 

3 

2 

10 

II. 2 
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0 

I 

3 


5 

5-6 

0 

0 

I 

2 

0 

0 

3 

3-4 

0 

0 

3 

0 

0 

0 

3 

3-4 

7 

0 

8 

0 

0 

0 

15 

16.8 


Dr. W. D. Haggard, in a paper containing a review of many 
recorded cases, writes; 

“The facts about intestinal i)erforation, which I have de- 
duced from a statistical study of the cases, may be summarised 
as follows: 

“ I. It (jccurs more often in men than in women — 80.9 vs. 19. i 
I^er cent. It is, like hjemorrhage, rare in children. 

“2. It occurs in about 2.5 per cent, of all cases of typhoid 
fever. 

**3- 3-31 per cent, occur in the first week; 20.19 per cent, 
in second week; 38.94 per cent, in third week; 14.90 per cent, 
in fourth week; 9.13 per cent, in fifth week; 5.75 per cent, 
in .sixth week; 7.21 per cent, from seventh to eleventh week, 
and has been observed as late as the one hundredth day 
(Curschmann). Holmes operated on one case after four 
months. 

“4. It naturally occurs more frequently in severe attacks, 
but may occur in mild attacks, and it may be the first real symp- 
tom of so-called walking typhoid. 

“5. It occurs in the ileum in 95.5 per cent., usually in 18 
inches of ctecum (Osier), always in 3 feet (Loison); in the large 
intestine in 12.9 per cent.; and is most often situated in the 
ascending, transverse, and descending colon, sigmoid, and rec- 
tum, in the order luimcd. It may occur, also, in the appendix, 
Meckel’s diverticulum, and jejunum. 
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“6. The perforation is single in 84 per cent. Tlicre may 
be two or more, and in one case there were twenty-five (post- 
mortem). Cases witli diarrhoea and tympany are m<we likely 
to have perforation. Si.x out of thirty cases occurred with 
hiemorrliage (Osier). 

‘‘7. The ileath-rate given, by Murchison is 90 per cent, to 
95 ix?r cent. Osier says he could not recall a single ca.se in his 
experience that had recovered after perforation had occurred.” 



CHAPTER XXXIl. 


INTESTINAL EXCLUSION. 

By the term ‘‘exclusion of the intestine” is meant the ren- 
dering inactive any part of the intestinal canal by surgical means. 
Wlien cntero-anastomosis is performed, the length of intestine 
which lies between the two openings is ‘‘excluded.” When the 
intestine is cut across, the distal end closed, and the proximal 
end united to the side of the distal, the part of the gut which 
lies 1 )etween the two points dealt with is “excluded.” When, 
finally, tlic intestine is divided at two points and the proximal 
end of tlic u])])cr and distal end of the lower are united, the 
intervening portion is “excluded.” 

In the operation of cntero-anastomosis as suggested by 
.MaissoneuN’c, the e.xclusion is certainly not always complete. 
Le Dentu (“ Rev. de Gyn. et deChir. Abdom.,” Paris, 1899, vol. iii, 
p. 81), in two cases of intestinal fistula, united the gut above to 
tlie gut below the oi)ening, in the hope tliat the current of in- 
testinal matters miglit be caused to deviate, and that thereby 
the fistula might close spontaneously. TIic fistula, however, 
continued to discharge in each case. Similarly, in a case of 
ilcosigmoidostomy i)erformed for obstruction due t(^ a gro^^i:h 
in the liepatic flexure, 1 made a small opening in the ciecum to 
give \'ent to a large collection of heces and flatus. The growth 
in the colon was subsequently excised, but for scN'cral weeks 
there was some escape of focces through the typhlotomy oj)en- 
ing. 

The following forms of intestinal exclusion are recognised: 

I. Partial exclusion. 

(a) lintero-anastomosis of Maissoneuve. 

(b) Entcro-anastomosis, with constriction of the 
part distal to the upper opening, by suture. 
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2. Complete exclusion. 

(a) Bilateral exclusion. When the bowel is divided 
at two places and the intestinal channel re- 
stored, leaving a segment of the bowel detached. 
Of this segment one end may be left f)pen and 
the other closed, or both ends may be left open 
and stitclied to the skin, or both ends may be 
closed when a fistula exists in the bowel lying 
lietween them, or both ends may be united 
to a segment of intestine into which the loop 
between them will drain. 

(b) Unilateral exclusion. When the gut is divided 
completely across and the proximal end im- 
planted into the side of the distal. The dis- 
tal end may be closed or may be left f)pen. 

In all operations of this kind it is desirable to open the 
abdomen, if possible in the middle line. The incision should 
be made at a distance from any fistula or any skin involvement. 
In such circumstances it may be impossible to obtain a clear 
view, owing to comiile.x adhesions, or even to open the perito- 
neal cavity without wounding or perluqjs opening .some adherent 
coil of the bowel. 

When the peritoneum has been opened, the intestine lead- 
ing to and coming from the inv'olved segment is defined. This 
is not always an easy matter, especially when many adhesions 
are present. It is desirable to work from .some fixed jioint — 
the caecum, by choice, or the duodenojejunal flexure. Tlie rules 
already given for the recognition of any part of the intestine 
will be found of service. 

When the proximal and distal portions of the bowel have 
been recognised, the former is divided completely across. The 
method of dividing it depends upon the jiurpose of the operator. 
If an end-to-end or end-to-side anastomosis is to be performed, 
it is divided between two clamps whose blades are sheathed 
with rubber tubing. If the ends are to be closed and a lateral 
approximation made (which is the method of choice when the 
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small intestine has to be united to the large), then the bowel 
is crushed by forceps whicli divide all the coats except the ])cri- 
toneum; two catgut ligatures are applied in the groove left 
wlien the forceps are removed, and the bowel divided between 
the ligature. The stump on eacli side is tlien buried l)y a con- 
tinuous suture. 

In unilateral exclusion an end-to-side anastomosis is per- 
formed. As a nde, the distal end at the ])oint of division of 
the bcnvel niav be closed, Init in certain circumstances it mav 



22 1. Bilateral exclusion. 
Both ends of excknled i^ut closed - 
listula. 



I'h.4. 2 2 2. — Bilatend exclusion, 

both ends of excluded sei^unent j<)ined 
to the sigmoid Ilexure. 


be left open, either for purposes of dniinage or to alTord an oj)])or- 
tunity for the irrigatitm of a septic area. 

In bilateral c.Kclusicm one end at least of the sequestrated 
segment must be left o])en. As a rule, this should be the dis- 
tal opening, so that peristalsis may help in its emjitying. If 
both ends are to be left open, thc}'^ may be brought out side by 
side through the same incision, not necessarily the origirud 
ineisi<jn, — or a separate opening may be made for each. In 
rare cases the loop thus cut off may be short and may have a 
free opening with the surface; both ends may, therefore, be 
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closed. This, however, is neither jirudent nor desirable. Vau- 
trin has urged that when the exeluded portion of the gut is in- 
fected, or sloughing and foul from cancerous ulceration, the 
two ends should not be laid side by side, so that the channel 
from one to the other is circuitous, but that two openings should 
be made- one for each end of the gut, which should lie un- 
twisted and free from kink between them. Free irrigation of 
the coil is then jiossible. 

When bilateral exclusion has lieen performed, some oper- 
ators have closed both the ends of the sequestrated coil. This 
practice had, indeed, been advocated by (.Ibalinski, but in a 
later publication he decides that it is inach isable in the case 
of the small intestine, though permissible when the large intes- 
tine alone is invoh’ed. The practice has led to disaster. In 
many cases (ICiselslierg, Delagenicre, Roux) the excluded in- 
testine has had to be opened, as symptoms of urgency were 
arising from the distension of the bciwel. There can be no 
hesitation in condemning unequivocally any adoption of 
this method. It is unsound in theory and disastrous in 
practice. 

In cases of unilateral exclusion the (juestion has arisen as 
to whether the liowcl between tlic point of dix ision and the point 
of the lateral anastomosis undergoes any change. Experi- 
mentally it was found by Senn and others that it tended to 
undergo atrophy; the liowel withered, its lumen lessened, and 
its x'cssels became thin and shrunken. In the majority of recorded 
cases, howex'er, it has been found that the intestinal contents 
ha\'e tended to pass biickwards, and fistukc in the excluded 
coil ha\ c continued to discharge. ^Vccording to Dclore and Patel 
and Hartmann, the only extensions upon which the excluded 
bowel remains absolutely empty are those in which the ileum 
has been divided near its termination and the proximal end 
implanted into the colon. The ileum between the point of 
section and the ileocaical valve then remains permanently empty, 
for regurgitation is stopped at the valve. 
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Tlierc is, without doubt, some dilTerencc in this regard be- 
tween unilateral exclusk)n performed upon the large and upon 
the small intestine. When performed uptm the small intestine 
it is known, both by exjx?rimental evidence and as the result 
of operations upon man, that the excluded loop is constantly 
filled with ficcal material. If the proximal end of the excluded 
loop remains open to the surface, the discharge from it rarely 
ceases for more than a few hours. fistula therein does not 
close. Unilateral exclusion of the small intestine docs not 
offer, therefore, any advantages, either immediate or remote, 
over the entero-anastomosis of Maissoneuve. In the large 
intestine the conditions are slightly different. WTien the ileum 
is divided near its termination and the proximal end implanted 
into the ascending colc^n, there is some backward flow, as from 
the ileoca'cal valve. The lower end of the ileum remains empty. 
If the proximal end be implanted into the sigmoid, there is 
little or no flow backwards along the descending and transverse 
colon during the early period. At a later stage of the case 
there may, however, be some passage of ficcal material back- 
wards towards the ciecum. Druebert, in his e.xjierimental 
work upon dogs, found that during the first few weeks after 
the operation the motions were frequent and fluid in character. 
As time passed they became less frequent and more solid, and 
eventually the bowel mo\’emcnts were natural both in fretiuency 
and in character. If the intestine was examined during the 
early stage, the colon was always found empty and flaccid ; 
during the later stage the colon had come to act as a reservoir 
from which a surplus quantity was from time to time discharged. 
These observations are confirmed by the experiences in man. 
In a case f)f unilateral exclusion, the ileum being joined to the 
sigmoid, Jaboulay found that at first the motions were fre- 
quently discharged and were always fluid; after a time they 
became semisolid, and at last normal. Kdrte has recorded 
a case of tubercukjus disease of the caecum treated by excision, 
followed by the implantation of the ileum into the sigmoid. 
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After the anastomosis had been completed the colon was nar- 
rowed by sutures in order to prevent regurgitation towards 
a fistula in the ascending colon. For six and a half months 
there was no discharge from the fistula ; at the end of that time, 
h(iwever, faeces again passed through it. Korte then cut across 
the colon at the splenic flexure and closed both ends. The 
fistula ceased to discharge. 

The conclusion to be drawn from the evidence furnished 
both by experimental work and by experience f)f cases in man 
is that unilateral exclusion of the small intestine offers no ad- 
vantages over entero-anastomosis, and in the large intestine 
does not prevent, at any rate for more than a short period, 
the backward flow of fiecal matter. 

The operation of bilateral exclusion has long been known 
as a laboratory method of cutting off from the intestinal current 
a segment of intestine for the purfiose of studying the nature 
of the intestinal juice. A certain length of intestine is cut out, 
the intestine above and below it united, and both ends of the 
loop c<.)mpletely closed. A fistula is then made to the middle 
of the loop. This method of investigation was first suggested 
by Thiry in 1864. It was modified by Vella, who, instead of 
closing the ends, left them both open and brought them to the 
surface. 'Phe fistula is generally known as the “Thiry-Vella 
fistula.” 

Lance has collected the notes of 76 cases of bilateral exclusion 
lierformed in man. In 8 cases it has been practised upon 
healthy intestine for the purpose of causing to close a faecal 
fistula resulting frorn operation or from strangulated hernia. 
All the cases recovered ; in three a subsequent removal of the 
fistulous loop was successfully performed. 

In the remaining 68 cases the exclusion was practised for 
various lesions, such as chronic invagination, chronic colitis, 
tuberculosis of the large intestine, cancer, pyostereoval fistula, 
and vaginal fistula. In no cases was there any ill effect attrib- 
utable solely to the method. As a rule, when a fistula from the 
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excluded ku^p was not already present, the two ends of the in- 
testine were brought to the skin. Sutured there this jM'ocedure 
is sometimes known as “ Ilochenegg\s method” of exclusion. 
The pre-existing fistuke closed rapidly in all the cases except 
those in which malignant tlisease was present. As a rule, only 
one end of the loop remained permanently oi)en, the other grad- 
ually dwindling in size and eventually l)ecoming quite closed. 

Exclusion of tlie intestine was first performed on man by 
Trendelenburg on December 2, 1885. It is, however, to von 
Hacker that we owe the first deliberate suggestion, put for- 
ward in 1 888, that comjilete exclusion of tlie intestine miglit be 
a successful means of treating certain lesions of the bowel com- 
plicateil with adhesions and fistuke. Tlie suggestion did not 
attract general attention; it had, indeed, passed almost witli- 
out recognition until Salzer, in 1891 and in 1892, gave it promi- 
nent advocacy. In reviewing a series of clinical records, Salzer 
endeavored to sliew that in cases of diffuse plilcgmon in the 
right iliac fossa complicated by adhesions and fistuke the opera- 
tion of enterectomy, always serious and not seldom fatal, might 
be avoided by an operation which detaclied the involved seg- 
ment from the intestinal current. The bowel, reliex’cd of the 
constant irritation arousetl by the passage of fieces, would then 
tend to heal and the patient be thereby restored to' health. A 
series of experiments performed iqion animals demonstrated 
the possibility of the successful performance of the operation. 
Salzer himself, however, did not perform the operation in man. 

Terrier and Gosset consider that exclusion of the intestine 
is indicated in all cases where there is a mechanical obstruction 
to the onward |)assage of the intestinal contents. The opinion, 
however, is not borne emt by practical experience, for it is well 
known that in certain instances a lateral anastomosis is attended 
by most satisfactory results. 

lixclusion of the intestine has been practised for the follow- 
ing conditions: 

Tuberculous or simple ulcers of the intestine, which have 
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led to the formation of external fistulac; the purpose of the 
operation being the diverting the faecal current, and giving 
rest to the diseased portion of the bowel. 

In intestino vaginal fistula following hysterectomy a bi- 
lateral exclusion is performed and the sequestrated loop drains 
into the vagina. The discharge soon lessens, and within a few 
weeks becomes almost imperceptible. 

In chronic invagination the operation has been performed 
on three occasions. 

In cases of artificial anus and fecal fistula: In these con- 
ditions other operations are always to be preferred. 

In cases of colitis an entero-anastomosis or a unilateral exclu- 
sion, the ileum being joined to the sigmoid, has been performed, 
with marked relief to the inflamed and perhaps ulcerated bowel. 

In chronic intractable constipation, unilateral exclusion 
lias been jierformed ; the ileum has been divided about one 
foot idiovc the ileocajcal valve and the jiroximal end implanted 
into the sigmoid or the upper end of the rectum. 

The operation of exclusion of the intestine is chiefly neces- 
sary in cases of chronic inflammatory disease, probably tuber- 
culous, involving the bowel and leading to external fistulae ; 
in cases of inoperable carcinoma of any part of the large intes- 
tine, especially of the ciccum and ascending colon; and in re- 
bellious cases of mucomem bra nous colitis. From what has 
been said it will be recognised that unilateral exclusion, save 
in cases of disease afl'ecting the lower end of the ileum, offers 
no advantages over lateral anastomosis; and that bilateral ex- 
clusion affords the best means of dealing with certain diseases, 
chiefly tuberculous and malignant, in the caecum and colon, 
and with fistuke between the small intestine and the bladder 
or vagina. 


Lancc', “Those cle Piiris,” i903,No. 34S (contains a list of all recorded cases). 
Terrier and Gosset, “Revue dc Chirurgie,’' 1901, vol. xxii, p. 29. 

Delore and Patel, ibid., 1902, i)p. 669 and 797. 

Hartmann, “Gazette des HOjpitaux,” OcU)l)er 3, 1903, p. 1125. 
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OPERATIONS UPON THE LIVER. 


CHAITER XXXIII. 

OPERATIONS UPON THE LIVER. 

Acckss to the liver for surgical pur])oses may be obtained 
in the following directions: 

I. Through an anterior incision o])ening the peritoneal 
cavity, as in exposure of the gall-bladder. 



FiJ3^ 223. — Kxpnsuru of liver by rcsecti<»n (»f a of ril) and siilure of the 

(liaohrairni to the liver (after liiekhain). 

2. Through an anterior incision along the seventh or eighth 
ribs, which are resected. 'I'lie pleural cavity is traversed and 
the diaphragm incised. 

3. Through a posterior incision along the eighth or ninth 
ribs, which are resected. The plcund cavity is traversed and 
the diaphragm incised. 

4. Through a similar posterior incision. The pleural cavity 
is not traversed, but is avoided, the pleura being lifted upwards 
out of the way. 
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1. The first incision mentioned is that which is used for the 
exposure of the gall-bladder for the purpose of performing 
operations upon it or upon the ducts. A full description of 
Mayo Robson’s, K(x.'her’s, and Bevan’s incisirms is given else- 
where. Resection of the costal margin, as shewn in the annexed 
figures, gives a free exposure to the ujiper surface. 

2, 3. The transpleural methfxls arc performed in the same 
manner, wherever the incision may lie. In some instances the 
anterior incision, in others the posterior, may be necessary. 

The posterior method is thus performed: An incision about 



I'if;. 224. -li.\])osurc of uiipcr surface of tlic liver after resection of portions of 
two ribs (aftc'r Hit-khani). 

ftmr inches in length is tiKide along tlie line of tlic sjKice between 
the eighth and nintli ribs; the middle of tlic incision corresponds 
approximtitely to the jiosterior a.xillary line, but is made a little 
further forward or furtlier back if the exploratory puncture 
previously made should indicate that this is necessary. The 
latissimus dorsi tind the extermil oblique muscles are divided 
freely and the ribs arc exposed. Along the centre of the outer 
border of etich rib an incision is mtidc through the periosteum, 
which is stripped upwards and downwards until the outer sur- 
face of the bone is bared. The jicriosteum is then carefully 
stripped from the inner surface of the ribs with a curved ras- 
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patory, the greatest care being taken not to wound the pleura. 
As soon as the periosteum has been stripped at one point the 
raspatory is pushed sideways and the stripping of all the peri- 
osteum is thus rapidly effected. The bared portions, at least 
2J to 3 inches in length, are then excised. The parietal pleura 
is now exposed. It is sutured, before being opened, to the 
pleura of the diaphragm by a series of deep stitches taken with 
a large curved intestinal needle. The stitches are passed through 



Fig. 225. — Osteoplastic resec- Fig. 226. — The costal cartilages dis- 

tion. Resection of costal margin sected up. They arc subsequently re- 
to expose the upper surface of the placed, 
liver: the line of incision. 

the intercostal muscles, as well as through the pleura abov^e 
and below, and, at each end of the divided ribs, through the 
periosteum. The stitches are deeply passed, are close to one 
another, and are drawn fairly tight. A continuous suture or 
interrupted sutures may be passed. There is little to choose 
between them. In the centre of this circle of sutures an in- 
cision is made into the pleura, or an ellip.se of the pleura is ex- 
cised. The upper surface of the diaphragm is now seen, and 
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is at once incised, and the liver is exposed. As a rule, the liver, 
in those cases where an abscess or an hydatid is present, will 
be found adherent to the under surface of the diaphragm, the 
parietal and visceral peritoneum being adherent. If this ad- 
hesion is not found, then a few sutures must be passed uniting 
the two. The liver is then incised. 

In certain . cases delay may properly be practised between 
the suturing together of the costal and diaphragmatic pleurae 



Fig. 227. — The cut margin of the ribs elevated by a retractor. The liver de- 
pressed by a hand protected by gauze (after Guibe) . 

and the incision through them into the abdomen. The wound 
is then packed with gauze; on its removal firm adhesions will 
have formed between the two serous surfaces so approximated, 
and any risk of infection of the pleural cavity is abolished. 

4. The subpleural method is theoretically the most desir- 
able, as avoiding any chance infection of the pleura. In prac- 
tice, however, there is little to choose between the two. 

The operation is carried out in the same manner as in the 
transpleural operation until the ribs are excised. The costal 
36 
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pleura, which is then exposed, is stripped away from the under 
surface of the ribs by the pressure of the fingers covered with 
a strip of gauze. When the pressure is evenly and firmly made, 
the pleura strips away quite readily. When its lower margin 
is reached, the stripping is continued on the diaphragmatic 
pleura until a sufficient exposure of the bared diaphragm has 
been made. The lower thin reflection of the pleura is thus 
freed from all its attachments and is pushed upwards, and if 
the operation is to proceed at once, it is held away by a retractor 
and a pad of gauze. The incision of the diaphragm, which is 
the next step in the operation, is either carried out at once or 
is postponed for forty-eight hours, during which the wound 
is packed. Delay is, however, nev'er necessary. The subse- 
quent steps of the operation are those already described. A 
combination of the abdominal and of the transpleural incisions 
has been practised in certain cases. IJdlcr, in one case of a 
wound of the liver in the tenth intercostal space, enlarged the 
wound of entrance upwards and downwards, resected the eleventh 
rib, exposed the diaphragm, in which a wound was found, and 
finally continued his incision downwards still further for the 
purpose of incising the peritoneum. Terrier also made both 
a transpleural opening and an abdominal opening, and con- 
nected the two, resecting two costal cartilages and incising the 
diaphragm in order to gain access to a wound of the liver. 

The upper surface of the liver, when wounded, may be ex- 
posed either by the transpleural method or after opening the 
abdomen. The liver can be dragged downwards by an assist- 
ant, or, as Hahn has suggested, the suspensory ligament of the 
liver may be divided and the mobility of the organ be thereby 
greatly increased. 
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INJURIES OF THE LIVER. 

Injuries of the liver may be due to blows, crushes, or falls, 
or to gunshot or to stab wounds. 

Subcutaneous wounds are of three kinds (Kehr) : 

1. Rupture of the hei:)atic tissue, combined with tears in 
the capsule. 

2. Separation of the capsule with subcapsular haematoma. 

3. Central ruptures, which often give rise to separate or 
united hocmatomata, which may develop into cysts or ab- 
scesses. 

Open wounds may be of any concciv^able complexity, char- 
acter, or extent. 

Tlie rupture may be small, and the division of the liver 
substance sharp and clean, or there may be great crushing of 
the liv’er substance, or a part of the liver may be detached com- 
pletely from the rest and be found lying free in the peritoneal 
cavity. 

Wounds of the liver may be single or multiple. It is im- 
portant in all cases to determine the exact number and the 
precise extent of the wounds. The right lobe is injured six 
times as frequently as the left. The two serious features in all 
wounds of the liver are ha}morrhage and infection— the former is 
the more grave. Edler, in his statistics (“ Archiv f. klin. Chir.,’’ 
Bd. xxxiv, 1887), has shewn that haemorrhage, if it proves 
fatal, does so within twenty-four hours. The need for opera- 
tion, therefore, in suspected cases of wound in the liver is in- 
stant. 

Gunshot and stab wounds of the liv'er may involve other 
organs also. The order of frequency in which the other parts 
are injured is given by Edler as follows: the diaphragm, the 
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ribs, the lungs and pleune, the stomach, the intestine, the kid- 
neys, the spleen, the s])ine, the heart, the jiancreas. The dangers 
of tliese wounds also are the more immediate one of iKumorrhage, 
the more remote one of sepsis. 

TREATMENT. 

In open wounds of the liver there can be no ([ucstion as to 
the immediate necessity for operation, for the damage done to 
the parts is necessarily of such a character as to demand in- 
spection; other viscera also may be injured, foreign bodies may 
be within the wound, bleeding may still be going on, or the 
contamination may be such that free opening and adequate 
cleansing must be perfcMTiied at once. 

In cases of sul)cutaneous injury the need for operation is 
by no means so imperative. There can be no dou1.)t whatever 
that recovery from sulx'utaneous ru])tures occurs l.)y no means 
infrequently when no operation is i)erformed. When the ab- 
domen is explored for a possible rupture of the intestine a slight 
tear in the liver, which had not been suspected, is sometimes 
discovered. If the evidences of a rupture of the liver, such as 
the signs of shock and htTmorrhage, with the presence of fluid 
in the abdomen, or dulness in the right iliac fossa, the c(.m- 
tinuous increase in pain, due to progressive abdominal disten- 
sion, and muscular rigidity, are absent, no operative interven- 
tion can be considered. Nevertheless, in such cases as these 
there may, afterwards, he undoubted proof, afforded by the 
symptoms, jaundice, hepatitis, and so forth, or by the inspecti(ni 
permitted in an operation for a different condition, that a slight 
laceratk)n of the liver has been present. 

OPERATION. 

The liver, being exposed by some of the routes already 
described, the indications to fulfd arc: the arrest of hccmor- 
rhage and the closure, so far as is possible, of the wound in the 
liver. 
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Haemorrhage may be arrested by suture, by ligation of the 
larger vessels, by forcipressure, by packing with gauze, by 
the .actual cautery, or by the application of steam. 

Suture of the Liver. — The stitching up of wounds in the 
liver was formerly thought to be impossible, owing to the great 
friability of the hepatic tissue. Isxperimental work by many 
observers and the treatment of cases of injury in man have 
shewn, however, that this lielicf was unfounded. The very .ad- 



Fi<;. 22S. — Suture of a wound in the liver (KousnetzolT’s needle). 


mirablc work of KousnotzolT and Pensky (“Revue de Chirurgie,” 
1896, pp. 501 and 954) has placed our knowledge of the sub- 
ject of suture of the li\er on a surer basis. They have shewn 
that wounds in the liver may be stitched up with perfect ease 
.and safety if a proper method be adopted, and that bleeding 
from the branches of the portal vein may be jorevented by the 
ligation of each vessel. When the surface of the liver is cut. 
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the chief bleeding points may be seized with a fine clip or an 
artery forceps, and ligated in exactly the same manner as ves- 
sels elsewhere. The walls of the veins are sufficiently strong 
to carry a clip and to bear the strain of a ligature. 

These observers pointed out that when, in the ordinary 
manner, a sharp needle is passed through the liver substance, 
there is bleeding along the track the needle takes. This is due 
to the wounding of the vessels that lie in the path of the needle. 
They, therefore, devised a blunt, supple needle, of the type of 
a Hagedom needle, which should be pushed aside by, rather 
than transfix, the vessels that it meets. This needle has been 
modified by Kader. and by Mikulicz, and in any of its forms 
is, without doubt, the best instrument wherewith to suture 
the liver substance. In passing the needle it is held near the 
eye and the tip is “wriggled,” as it were, from side to side, so 
that it may the more readily find a way through the soft liver 
substance, and avoid, in its passage, any of the branches of the 
portal vein. 

Kousnetzoff further shewed that a thick suture material was 
to be preferred to a thin. Thin catgut or thin silk cuts readily 
through the liver, dividing all, or many, of the vessels which 
lie in its way. A stout ligature, on the other hand, crushes the 
soft substance away from its grip, but leaves the vessels, which 
are therefore secured. This point was taken advantage of 
in resection of the liver, as will be presently described. 

Sutures should be used whenever possible. Even in cases 
where a complete closure of a wound in the liver cannot be 
effected, one or more sutures may be introduced and will lessen 
considerably the size of the rent. 

Failing the suture, the only satisfactory method of deal- 
ing with wounds of the liver is, in my judgment, that in w'hich 
gauze packing is used. Sterilised gauze or iodoform gauze is 
packed into the crevices of the wounds with sufficient firmness 
to arrest bleeding. In all contused wounds, extensive lacerations, 
or gunshot wounds, this method is almost certain to be necessary. 
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The use of the thermocautery is not a satisfactory method 
of arresting hsemorrhage from a rupture of the liver. 

If blood or bile has escaixjd into the peritoneal cavity, means 
must be taken to secure that all parts are made clean before 
the abdominal wound is closed. The free mojiping with sterilised 
gauze or flushing with saline solution may be necessary. The 
abdominal wound must always be left open sufficiently to 
afford an easy escape of fluids from the damaged parts. 



Fig. 230. — Koustiotzoff and Pensky’s .sci-ond mi‘lho<l of liver suture. 


It is very difficult to arrive at a Sftund conclusion with 
regard to the results in cases of rupture of the liver, owing to 
the facts that all cases are not reported and that other injuries 
more or less serious than that suffered by the liver are present. 

Edler’s statisties, published in 1887, shew a mortality in 
gunshot wounds of 39 per eent., in stab wounds, of 37.5 per cent., 
and in subcutaneous wounds, of 78.1 per cent. 

The statistics of Terrier and Auvray are based upon the 
reports of 45 cases, all submitted to operation. There were 
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II cases of rupture with 5 deaths; 14 cases of gunshot wound 
with 4 deaths, and 20 cases of stab wounds with 5 deaths. The 
death-rate of all cases was represented by a mortality of 30 per 
cent. , as contrasted with a mortality of 66 per cent, in the 
cases collected by Edler. 

Benjamin Tilton (“Annals of Surgery,” January, 1905, p. 27) 
has collected the records of all the cases treated in the New 
York hospitals in the last ten years. They are 25 in number, 
and are divided as follows: ruptures 12, gunshot wounds 9, stab 
wounds 4. Death occurred in ii cases— a mortality equiva- 
lent to 44 per cent. The cases treated by early laparotomy 
were 20 in number, with a mortality equivalent to 40 per cent. 
The mortality in cases of rupture that were operated upon was 
62.5 per cent.; in cases of stab wounds, 33 per cent.; and in 
cases of gunshot wounds, 28.5 per cent. 



CHAPTER XXXV. 


INJURY OF THE GALL-BLADDER AND BILE-PASSAGES. 

When the gall-bladder or l)ile-ducts arc diseased or dis- 
tended behind a block due to a stone, to stricture, or to pressure 
from without, rupture is more likely to occur than when all the 
parts are sound. The number of recorded cuvses of rupture is 
small. Desrosiers, in a thesis published in 1894, collected the 
records of 25 cases. Of these, 13 were due to a fall on the al)- 
domen, lo were due to a blow, i was the result of a run-over 
accident, and i the result of a buffer accident. 

In all cases extravasation of bile occurs, and may be limited 
or ditTused. The limitation is generally due to the fact that 
adhesions have been formed and have confined the later, more 
al.)undant, clTusion to a comparatively small area. The amount 
of bile extravasated varies considerably: only a few ounces may 
escape; in 'one ca.se, recorded by Uhde, there was no less than 
14 litres. 

Jaundice is met with very frequently when the gall-V)ladder 
or any part of the bile-ducts is ruptured, and but rarely when 
the liver is injured. In rupture of the liver Ludwig Mayer 
found that jaundice was present only 1114.75 percent, of cases. 
Desrosiers, in cases of rupture of the ducts, found jaundice to 
be present in 65 per cent. In the maje^rity of cases the jaundice 
appears during the first few days, but in some records it is stated 
that no jaundice was noticed until the third week. Courvoi- 
sier has suggc.stcd that it may be possilile to distinguish between 
a rupture of the gall-liladder and a rupture of the ducts by ob- 
serving the intensity of the jaundice and the amount of bile 
which is discharged into the intestine. If the jaundice is deep 
and no bile is found in the Lcces, and the urine contains a large 
quantity, the ])robaliility is that the hepatic or common duct 
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is ruptured. If, on the other hand, the jaundice is compara- 
tively slight and the motions are found to be bile-stained, the 
probability is that the gall-bladder is ruptured. Theoreti- 
cally this test is of value, but I am not aware that it has ever 
proved of service in practice. 

It is rare to find that death occurs speedily after a lacera- 
tion of the ducts. In the series of 25 cases collected by Des- 
rosiers, 13 patients died; of these, 3 succumbed within a few 
hours as a result of other associated injuries; 10 died after the 
lapse of a few days from causes— peritonitis, toxasmia, etc. — 
directly attributable to the implication of the ducts. 

The symptoms which are aroused seem to depend in no small 
measure upon the degree of infectivity of the bile which escapes 
into the peritoneum. When the bile-passages arc healthy and 
normal bile escapes, the damage done to the peritoneum is 
slight and is tardy in onset; when, however, as is not seldom 
the case, the bile is septic as a result of long-standing disease 
in the bile-passages, inflammation is rapidly started and 
spreads apace. 

In rather more than half the recorded cases there is a slow 
development of a limited swelling in the immediate neighbour- 
hood of tlic li\'er. This swelling contains bile and is sometimes 
described as a “cyst”; a clear indication of the completeness 
of its separation from the rest of the abdomen. 

OPERATION. 

Operation may be resorted to immediately after tlie acci- 
dent, though this is rarely the case, indeed, is never the case, 
unless extensive damage has been inflicted elsewhere — to the 
liver or stomach or to some part of the intestines. Or it may 
be considered necessary to operate only after the lapse of several 
days. The fact that so many patients have liv^ed for seven to 
twenty-one days before the results of the accident proved fatal 
is a striking indication that operative treatment should in such cir- 
cumstances prove successful. The methods of treatment are two : 
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1. Aspiration of the localised swelling. 

2. Abdominal section. 

1 . Aspiration has been very frequently performed ; in some 
cases, as in one related by Kirmisson, a single tapping has suf- 
ficed to cure the patient; in other cases the tapping has been 
repeated on many occasions. The conditions wliich exist in 
these cases have been pro\’ed at operation and at autopsy to be 
these : there is a cavity containing bile which has escaped from 
the rent; the cavity is everj'where shut olT from the general 
peritoneal cavity by a stout barricade of lymph. Into this 
cavity bile for a time flows freely, but in the course of a few days 
a lymph dejx^sit occurs around the torn edges of the gall-bladder 
or duct, and in a short time the rupture may be sealed off, as 
it were, and the further escape of bile prevented. The search 
during operation for a rupture under these circumstances may 
be one of immense difficulty, and it may in the end be fruit- 
less. The treatment by aspirati<.)n has, therefore, liecn accorded 
a considerable degree of favour. In Desrosiers’ scries, 12 cases 
were treated by aspiration, with 4 deatlis. In Terrier and 
Auvray’s .series there were 18 cases of aspiration, with 8 deaths. 

The operation of aspiration is practised in tlie usual manner. 

2. Abdominal Section. —In all cases where the bile is infected 
there can be no question that operation is imperative; for 
such, aspiration alone is without value. The alxlomen is 
opened at the most pnjmincnt part of the swelling. In the ma- 
jority the incision will fall ui)on the upper part of the right 
rectus muscle, at or near its outer border. The iJci'itoneum 
is opened, and the fluid contained therein is allowed to escape. 
A view of the cavity is then obtained, and that which at once 
strikes the surgeon is the abundant deposit of lymi)h. So 
copious may this be that it may be difficult or even impossible 
to make out the position or the extent of the damage which 
has been done. A careful scrutiny of all parts is made, and 
masses of lym^jh are, if need be, gently detached. The con- 
ditions found are dealt with as seems best. 
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If no definite laceration is found, the cavity is drained with 
a large split-rubber tube. 

If a rupture of the gall-bladder is found, it may be sutured, 
or the opening may be utilised for purposes of drainage, or, 
finally, cholecystectomy may be necessary. Before the gall- 
bladder is removed the surgeon must assure himself that the 
common duct is free. One case is recorded where death ensued 
eighteen days after the performance of cholecystectomy and 
the common bile-duct was found blocked by a large calculus. 
If a rupture of the hepatic or common duct is found, an attempt 
should be made to draw the ends together, at least in a part 
of their circumference; into the aperture which remains a 
drain may be introduced. A slight laceration of either duct 
could be treated by suture or by drainage, as after cholcdochot- 
omy. In comjilete rupture of the common duct Terrier has 
suggested that the divided ends should be ligated and chole- 
cystenterostomy performed. This method, however, is less 
satisfactory, and has less to recommend it, than the method 
of approximation by suture with drainage; but the difficulty of 
finding the distal end may be insuperable. In two cases, indeed, 
this end has not been found even after a postmortem dissection 
of the parts has been made (Porter, Stierlin). 

(See “Lancet,” vol. i, 1906, pp. 148, 149). 



CHAPTER XXXVI. 


OPERATIONS FOR HYDATID DISEASE OF THE LIVER. 

Ix the ^reat majority of cases an hydatid tumour of the liver 
can be, and must be, approached through an abdominal in- 
cision. In rare cases an operation through the i)leura may 1 .^c 
performed, after resection of two or more ribs, as suggested 
first by Israel; but this route possesses no advantages, and is 
frauglit with infinitely greater dangers than the former. 

During the years in wliich an abdominal operation was very 
properly considered as a most serious measure a number of 
alternative ])rocedures for tlie treatment of hydatid cysts in 
the liver were suggested. Of such were aspiration, asi)iration 
and injection, and electrolysis. These mctliods, however, 
simple thougli they seemed, were sliewn to be by no means 
devoid of danger. Graham relates that 3 eases, treated by -as- 
piration, died of syncope and shock. ^\nd other disasters, 
such as acute suppuration of the cyst, peritonitis, wounding 
of large vessels, were by no means unknown. Moreo\'er, it 
became generally recognised that though tlic instant I'jenefit 
of such treatment was often striking, the full story was not 
told; recurrence, or rather recrude.seence, was constantly 
observed. For these reasons, and for tlic reason that the methods 
of abdominal surgery were daily becoming simi)ler and safer, 
all these modes of treatment were abandoncfl. To-day tlie 
operations practised are two: 

1. Incision and drainage, in one or in two stages. 

2. Pmuclcation. 


U INCISION AND DRAINAGE. 

(a) In One Stage. — An incision is made over the most 
prominent part of the tumour; at the first the opening into the 
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peritoneum should not be more than an inch or two in length, 
and increased length should be obtained by continuing the in- 
cision in what seems to be the most necessary direction. As 
a rule, the incision is vertical, through, or by the side of, the 
upper part of the right rectus muscle. As soon as the perito- 
neal cavity is opened a detailed exploration to disclose the exact 
conditions present is made. It should be found that the most 
projecting portion of the cyst lies under the incision. Around 
the liver, as it is exposed in the bottom of the wound, a num- 
ber of large swabs are packed. To do this satisfactorily re- 
quires the expenditure of time and pains. The liver is gently 
pulled aside and the abdomimd wall raised, while, one by one, 
the swabs are placed in position. When the peritoneal cavity 
has been adequately protected, a large swab on each side covers 
the edges of the abdominal wall, so that the cut edges arc not 
soiled by contact with any escaping fluid. 

An aspirating needle of large size is now introduced into 
the cyst and as much fluid as possible is drained away. The 
needle may be partly witlidrawn and thrust in two or three 
different directions, a fresh quantity of fluid flowing on each 
occasion. As the cyst is partly emptied its walls become flaccid, 
and the fingers, grasping them, may pull the cyst well up out 
of the abdomen. By the side of the needle an incision is now 
made through the cyst-wall, the needle is withdrawn, and the 
index-finger of the left hand is at once pushed onwards into the 
cyst. The cut edge of the liver, if of any thickness, may bleed, 
but in almost all cases the haemorrhage is slight and is easily 
arrested by pressure or by a few sutures of catgut. The finger 
in the cyst now loosens any daughter cysts that may be felt 
and brings them to the surface for removal. clip may be 
attached to each edge of the incision in the liver, so that for- 
ward traction may be made on to the cyst, and any possible 
trickling of fluid therefrom be prevented. The index-finger 
is also used to hook forward the liver and to cause it to keep 
in close contact with the abdominal wall, which, at the same 
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time, may be depressed by an assistant. An attempt should 
now, or at an earlier stage, be made to detach the endoeyst 
from the eetocyst, by seizing it with a pair of long clips or 
with sponge forcejis. When one jjart has been loosened it 
is easy, as a rule, to follow this up by traction and gauze strip- 
ping, or by the gentle twisting of the clip which has secured a 
hold. rCo force is needed in this manipulation, force, indeed, 
should be avoided, for a rent may lie made in the liver which 
will ])rove to be a serious complication. 

As the contents are emptied, the cyst contracts, and it be- 
comes, therefore, an easier matter to detach the daughter cysts 
and to roll off the endoeyst. If the means already mentioned 
do not suffice, some help may be gained liy flushing the cyst 
freely with sterile salt solution at a temperature of about 100° P. 

The cyst is now emptied as far as possible. Its cavity is 
then packed with one or more rolls of sterile gauze, to prevent 
leakage, while the li\cr is sutured to the abdominal wall. A 
few interrupted sutures of catgut arc passed through the cut 
edges of the liver and the parietal peritoneum anil the muscles 
or fascia outside it. As the stitches are passed the gauze swabs 
introduced at the beginning of the o[)eration arc, one by one, 
withflrawn. A continuous catgut suture may be used instead 
of interrupted sutures — with either a firm and close approxi- 
mation is secured. 

When all the protective swabs arc removed and the sutur- 
ing of the liver is completed, the rolls of gauze with which the 
cyst cavity has been packed are withdrawn, and the largest sized 
rubber drainage-tube is passed well into the cavity. A gauze 
drain, in addition, may be necessary, more especially if there 
is any haemorrhage; as a rule, however, the tube alone suf- 
fices. 

The wound in the abdominal wtdl may be narrow'ed by one 
or two sutures above or below. 

Drainage from the cyst, if this has been completely emptied, 
is usually scanty at the first, but may increase after a brief 
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period. The fluid is almost always bile-stained from the first. 
In one case Delbet noticed a free escape of bile into the cavity 
after enucleation of the enclocyst. He was able to recognize the 
bile-duct from which it came and to close it with a ligature. 

The amount of bile contained in the discharge varies greatly ; 
it is not infrequently fairly ccmsiderable, while in a few recorded 
cases there has been an escape of all the bile by this route. The 
fleccs are then clay-coloured. Terrier (“ Rev. de Chir./’ 1906, 
]). 26) describes “cholerragie partiellc’’ and “cholerragie totale.’* 

At each dressing a free irrigation with some mild antiseptic 
(weak iodine lotion is as satisfactory as any) or with sterile 
salt solution may be necessary. If any part of the endocyst 
or daughter cysts have been left, they may be cleared away 
as opportunity offers. Suppuration in the sac should not 
occur. 

(6) The operation in two stages proceeds in exactly the 
same manner as in the fc^rmer method until the liver is exposed. 
The position of the cyst, if doubtful, may then be determined 
by aspiration or by exploration with a fine needle. The 
exposed surface of the liver is stitched all round to the parietal 
peritoneurn, so that accurate apposition between the two 
serous surfaces is ensured. The wound is then packed with 
gauze for three or four days. When the gauze is removed, it 
will be found that adhesions have formed all around, and that 
tlie exposed area of the liver is entirely shut off from the gen- 
eral peritoneum. An incision is then made through the cyst- 
wall and the contents are evacuated, as in the manner already 
described. 

Tliis method is rarely adopted nowadays. By the opera- 
tion in one stage an absolute pn^tection of the peritoneum can 
be ensured. The method in two stages is, however, of deeided 
advantage in those eases in which suppuration in the cyst has 
occurred or when limiting adhesions between the liver and the 
overlying peritoneum have not formed. The method is, how- 
ever, a cramping one — there is no freedom left to the surgeon 
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to carry his in vest illation or his treatment beyond the ])art 
whieli lies under his hand. 

Tlie operation in one staii^e is, of tliese two jn^ocedures, tliere- 
fore, the method of choice. 


2. ENUCLEATION (KNOWSLEY THORNTON'S OPERATION). 

Durinij reeent years there has lieen a tendency on tlie 
part of many surgeons to perform a more complete operation 
than either of the foregoing. This consists in an enucleation 
of the entire cyst, the clo.sure by suture of the gaj) and wound 
in the liver, followed by the closure, without drainage, of tlie 
abdominal wound. 

The first ojieration of tliis kind was done l>y Knowsley Thorn- 
ton in 1883; the second. l)y Bond in i8gi. In 1806 Ihcrre 
Delbet advocated the more general adoi)tion of the metliod, 
and recorded in i8g8, in a tliesis by Baraduc, a series of 20 cases 
so treated. Of these 20 cases, 18 healed completely by first 
intention. In 2 suppuration occurred wliich necessitated a 
re-opening of the wound. All tlie jiatients recovered. Tlie 
metlvxl is known in fh\ince as “ Delbet's ojieration.” Delbet, 
however, was preceded, both in performance and in jnililication, 
by Posadas, whose article ajipcared in DecemVier, 1895. The 
operation, it .seems to me, should be known as “ Knowsley Thorn- 
ton’s operation,” for, as will be seen in the account given below, 
the rea.sons advanced by this surgeon for his deliberate clioict? 
of the method are those which Delliet himself ga\'c thirteen 
years later. In many paiiers this ojieration is described as 
‘‘Bond’s metlKKl,” which is again both inaccurate and inappro- 
priate. The part taken by each of these surgeons in the in- 
troductifin and advocacy of the operation will l)c seen from 
the following extracts from their papers. 

Knowsley Thornton ('bMed. Times and Gazette,” 1883, vol. 
i, p. 89), in describing his operation, says: 


“I tapped the cyst, and clear watery fluid c.scaped, mixed 
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with flakes of white, lymph-like material. I enlarged the open- 
ing, and, passing my hand into the cyst, found it packed with 
layers of this white material. The notion that it was hydatid 
was gaining ground, but from what organ it really grew was 
still a puzzle. As it emptied and contracted the body which 
I had found by touch deep in the right iliac fossa, and believed 
to be the ovary, came into view, and I saw that it was the gall- 
bladder. Other small portions of liver tissue were then found, 
apparently entirely isokited, in the cyst-wall. I thoroughly 
cleared out the cyst cavity, siionging the walls well all over. In 
parts they were calcareous. No fluid had escaped into the 
general peritoneal cavity, and, as the cyst was very adherent 
to uterus, intestines, etc., I decided not to attempt any general 
sponging for fear of causing haemorrhage. I sewed the whole 
opening in the cyst into the abdominal incision, and, having 
taken care to tlioroughly dry tlie sac, closed it up entirely with- 
out introducing a drain of any kind. This was an experiment, 
but it seemed to me that, wlien once thoroughly cleared of hy- 
datids, the sac would not be a secreting one, as it had not sup- 
purated, and if a little serum was effused into the cavity, it 
would gradually reabsorb as the sac contracted.” 

The patient recovered, and at the time the report was made 
she was perfectly well. In commenting upon this operation, 
Knowslcy Tliornton writes: 

“In the second case the cyst was single, and seemed so 
thoroughly to have destroyed the liver that one wondered how 
the patient liad lived; and yet her general health was fairly 
good, and it was only when the size of the cyst began to interfere 
with her work that she souglit relief. She came to me without 
previous treatment, and I was able to perform an aseptic opera- 
tion and to demonstrate what I had hardly hoped— that a large 
cavity of this kind, if not in a state of suppuration, will entirely 
contract and disappear, without any dndnage, if it is thoroughly 
cleared out and left to nature without any irritant to cause se- 
cretion. It was simply necessary to remove thoroughly the 
hydatids, and to do this in such a manner as to avoid the admis- 
sion of any of the causes of putrefaction; and in a few weeks 
the whole thing had disappeared, without its contraction inter- 
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fering with the normal action of the liver tissue which had been 
so long stretched out over its walls. It seems quite likely that 
the blood which was effused into the cavity during the first 
hours after the operation clotted, and aided in the consolidation 
of the cavity.” 

Bond’s case was not one of hydatid disease of the liver. 
Two operations were performed on his patient. In the first 
a suppurating cyst between the bladder and rectum was incised, 
the lining membrane was removed, and a drainage-tube intro- 
duced. On e.\ploring the general peritoneal cavity a small 
cyst, the size of a Tangerine orange, was found in a reflection 
of the peritoneum in the right iliac fossa. Mr. Bond writes 
(“Brit. Med. Jour.,” vol. i, 1891, p. 795): ‘‘As I could not drain 
it I incised the cyst and removed the elastic membrane and 
clear fluid. This being a growing cyst, I also scraped away 
some of the inflammatory wall, but this was, I, think, unnec- 
essary and might lead to haemorrhage.” A cyst in the epigas- 
trium was felt, but operation upon this was postponed. Five 
months later the cyst had grown and operation was then under- 
taken. The following account is given: 

“A week later I opened the abdomen by a median incision, 
passing through the umbilicus. I then discovered three cysts — 
the larger one referred to above, which lay beneath the trans- 
verse colon and omentum, and two others, the size of cricket- 
balls, one in the left renal region, apparently in connexion with 
the left mesocolon, and one quite movable at the lower part 
of the cavity, situated entirely in the omentum. The upjier 
cyst was first dealt with, the omentum being gently teased away 
and the surface of the cyst bared; it was then tapped with a 
fine trocar and cannula, and most of the clear fluid drawn off 
without aspiration. I then drew the less tense cyst towards 
the abdominal wound with artery forceps, and incised it freely. 
On doing this I found that the white elastic cyst proper had 
shrunk somewhat away from the walls or ectocyst, and lay, 
together with daughter cysts, in the cavity ; it was easily with- 
drawn with ring forceps, and came out quite clean, although. 
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from its brittleness, in several pieces. I then wiped the cavity 
out dry with a sponge, and allowed the cyst to fall back into 
the abdominal cavity. I then dealt with the other cyst on the 
left side of the abdomen in the same way, but the third or omen- 
tal cyst was removed entirely after tapping by ligating off the 
portion of omentum in which it grew. I then found, on trying 
to draw out and fix the openings in the cysts directly to the skin, 
that a good deal of dragging on the abdominal contents occurred, 
so I simply closed the abdominal incision in the usual way, allow- 
ing two or three of the silk sutures to pass also through the cut 
edges of the cyst-walls ; between these, two drainage-tubes were 
inserted, one into the lower and one into the upper cyst; but 
as there was very little discharge, these were removed in six- 
teen hours, and the abominal incision allowed to close through- 
out. Union occurred at once, with the exception of a small 
spot at the umbilicus, which continued to discharge. The tem- 
perature remained normal throughout, and in a month’s time 
he was out of doors. Unfortunately, at this date, owing to some 
strain or chill or other cause, an attack of abdominal pain and 
violent vomiting occurred, which was followed by some dis- 
charge of pus from the incision, and Dr. Serres removed several 
pieces of the laminated lining of the upper cyst. This ceased in 
a week’s time, and the patient soon became again convalescent.” 

Delbct pointed out, what indeed had already been well 
recognised by all operators, that the attachment of the endo- 
cyst to the ectocyst was by no means firm. He remarks further 
that in considering the cases treated by incision and drainage 
he was struck by two facts firstly, that after the removal of 
a hydatid cyst which was not suppurating and which had no 
connexion with the bile-channels in the liver, there was at 
first no discharge from the cavity which was drained. The 
dressings were absolutely dry. A slight discharge began to 
appear only after the first few days, and was then probably 
due to a slight infection. Secotidly, that hernia at the site of 
the wound was by no means infrequent after this operation. 
If the cavity in the liver persisted and needed to be filled with 
cicatricial tissue before closing up, one would expect that the 
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liver would remain adherent to the parietal wound and plug it, 
as with a cork. The fact that the liver shrank away from the 
wound, leaving a weak spc.)t at which a hernia could develop, 
suggested to Delbet that the adventitious membrane was capa- 
ble of marked retraction. The reasons which determined him 
to attempt a more radical operation upon hydatid cysts in the 
liver were, therefore, that the endocyst could always be com- 
pletely removed ; that the ectocyst or adventitious coat secreted 
little, and that this latter membrane shewed a marked tendency 
to retract. He planned an operation thereuiion which should 
fulfil certain conditions: 

1. The complete emiitying of the cyst. 

2. The removal of the endocyst. 

3. The diminution of the cavity so left. 

4. The closure of the opening in the liver. 

5. The reduction, within the abdomen, of the liver so treated. 

6. The closure of the abdominal wound. 

From this procedure there was, he considered, nothing to 
fear, for retention of contents in the cavity was not possible, 
as the walls did not secrete, and infection was not likely if the 
cyst removed was sterile. 

He put this operation to the proof on December 13, 1895. 

The patient was a women, thirty-five years of age, who 
for four years had sulTcrcd from abdominal pain affecting 
chiefly the right iliac fossa; for two years .she had noticed a 
steady increase in the size of the abdomen, and during this time 
she had wasted considerably and had suffered from jiaroxysmal 
attacks of dyspnoea. On examination a tumour, dull on per- 
cussion and fluctuating, was found to lie entirely below the 
umbilicus. On vaginal examination it was found that the tumour 
lay in front of the uterus. A diagnosis of ovarian cyst was made 
and laparotomy was performed. On opening the peritoneum 
the cyst presented, and it was found, on attempting to with- 
draw it from the abdomen, that its pedicle could be traced to 
the upper part of the tumour, not to the lower part, as had been 
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expected. The incision, was, therefore, prolonged upwards, and 
it then became evident that the cyst sprang from the under 
surface of the liver, which was notably dragged down. The 
cyst was freely opened and emptied of its daughter cysts, and 
the cndocyst was then stripped away. In attempting to resect 
a portion of the cyst-wall the gall-bladder was opened. The 
gall-bladder was closed by a dozen points of suture. In order 



Fig. 231. — Closure of a cavity in the liver by “capitonnage”; all parts of the 
suture seen are continuous. 

to lessen the size of the cyst-cavity a series of sutures were 
passed which embraced opposing parts of the cyst-wall. Several 
stitches were passed before any were tied. On tying them 
the opposing walls were brought into contact and the space 
between them was obliterated. The margins of the incision in 
the liver were then brought together by suture, and the abdom- 
inal wound was closed, a drain of gauze being passed down- 
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wards to tlie gall-bladder. The drain was removed on the 
fifth day. Recovery was jx'rfect. In tlie second case the 
fkiid whicli escaped from the cyst was at first clear, but towards 
the end of the flow it became bile-stained. At the l)(ktom n{ 
the cavity an ojxning was seen from which bile flowed. The 
opening was closed by sex'cral interrupted sutures and the opera- 
tion completed as in tlie former case. The patient made a 
speedy recovery. This case is most interesting as shewing 
that the method is applical)le also to cases in which a fistulous 
communication exists between tlie cyst and the bile-fiassages. 

For the ].')rocedure of aj^plying sutures so as to close the 
cavity by causing a])proximation of its opposing surfaces Del- 
bet employs tlie term “ca pi tonnage.*^ 

The contra-indications to the oi)cration are: suppuratiejn 
in the hydatid cyst ; extensive calcareous deposit in the cyst- 
wall; and jirofuse ha*morrhage into the cavity left after enu- 
cleation of the cyst. 

The principles which underlie the operation are these: that 
the outer layer of the cyst is but slightly vascular, and that if 
the separation of the cyst is effected along the exact outer limit 
of this membrane, between it and the ach'cntitious covering 
formed by the liver, that is, between the ectocyst and the endo- 
cyst, haemorrhage will be scanty or absent ; that contraction of the 
cavity left after removal of the cndocyst is both speedy and 
complete, and that, as proved by those cases in which drainage 
has been adopted, the secretion from the walls of the cavity 
is absent or scanty. 

The abdomen is opened, the cyst exjxiscd, tajiped, incised, 
and emptied, as in the manner already described. As a rule, 
as soon as the incision in the cyst-wall has been made, the cut 
edges may be pulled sufficiently forward to lie in or outside 
of the abdominal wound. The cndocyst is now separated with 
great care and gentleness. It is seized at some spot where it 
has been loosened, and is gently drawn away from the ectocyst; 
it may, if necessary, be washed away with a fairly powerful 
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stream of sterile salt solution. As soon as it is completely 
removed, the whole of the interior of the cyst is gently “patted” 
with swabs until it is completely dry. Then a series of fairly 
strong catgut sutures are passed with a Hagedorn or intestinal 
needle. If interrupted sutures are used, many must be passed 
before one is tied, but a continuous suture is quite as cfTicient as, 
and much more easily introduced than, a series of single stitches. 
When the cavity has been wholly suppressed, the edges of the liver 
wound are sutured, the liver replaced, all swabs withdrawn from 
the peritoneal cavity, and the abdominal incision closed in the 
usual manner. The liver is not sutured to the abdominal wound. 

If suppuration should follow upon this operation, it is found 
that in all cases yet recorded the liver has become adherent to 
the abdominid wall, and the jms has made its way towards the 
surface at the line of incision. This accident of suppuration is, 
however, \’ery rare indeed, and with perfect methods may be 
considered as negligible. 

These are tlie three methods which are most commonly 
I^ractised. Whenever possible, the method of enucleation 
should be jicrformed ; it is without question the speediest and 
simplest, and it is at least as safe as any other method. When, 
however, the contra-indications already mentioned are present, 
then the mctliod of incision and drainage in one or two stages 
may be considered. 

In certain rare circumstances incisions through other parts 
than the anterior abdominal wall may be necessary. When 
the cyst projects backwards, forming a prominence between 
tlie last rib and the crest of the ilium, it may be approached 
through a lumbar incision. When there is an upward and back- 
ward projection, the incision may have to be made over the ribs, 
one or two of which are resected, and the cyst be sought through 
an incision in the diaphragm, through or below the pleura. The 
operation in these circumstances will be performed in two stages, 
or even, as by Israel, who first suggested it, in three stages. 

There are a number of cases recorded in which the hydatid 
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cyst springing from the liver was i)edunculatcd. If this con- 
dition be found, the cyst can.be extirpated and a ligature or 
a series of deep sutures be api)lied to the divided pedicle. The 
stump of tins may be returned within the abdomen or fixed in 
a part of the wouml, and a gauze strand be i)assed to it for jmr- 
poses of drainage, and to secure against the ])()ssiblo risk of 
hccmorrhage. 

The whole subject of the treatment of hydatid cyst of the 
liver may, therefore, be summed up in this way: 

The methods of aspiration, of aspiration and injection, and 
of electrolysis have been abandoned. 

For cysts which are sujiimrating the method to be chosen 
is undoubtedly that of incision and drainage in one or in two 
stages: in one stage, if adhesions are present between the liver 
and the abdominal wall; in two stages, if no adhesions are pres- 
ent. The method in one stage is, however, (piitc commonly 
adopted, even wlien no adliesions are seen. 

If the cyst lies at or near the surface of the liver, the method 
to be preferred is undoubtedly that of enucleation. It fulfils 
all the essentials of a satisfactory operation, and the convales- 
cence of the patient is much more rai)id than after any otlier 
operation. In rare cases the cyst must be approaclied by other 
incisions than the usual one through the anterior abdominal 
wall. The incision may fall upon the lumbar region or upon 
the chest-wall, in which case a resection of two or more ribs, 
usually the eighth and ninth, will be necessary. 

GRAFTING OF HYDATIDS DURING OPERATION. 

In dealing with hydatid cysts by (operation it is important 
to bear in mind the possibility of the grafting of the hydatid 
upon any exposed surface. This possibility has been repeatedly 
denied, and as often reaffirmed. Recently Quenu has again 
emphasised the likelihood of its occurrence, and has cited ob- 
servations by Ricard, Routier, Michaux, Tuffier, and Broca in 
support of his statements. Experiments carried out by von 
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Alexinsky seemed to prove the j^oint beyond dispute; and they 
have been confirmed by Deve (“These de Paris,” 1901). Deve 
and Quenu have urged that the possibility of infecting tlic wound 
during oi)erati(m should compel us to emjiloy some method of 
killing the scolices before the evacuation of the cysts is begun. 
Deve writes: ‘‘The only preventive measure which renders it 
possible to avoid a secondary postoiDerative crop of the echi- 
nococcus is the killing of the germ within the cyst by an intra- 
cystic injection before the opening of the cyst for the evacua- 
tion of its contents.’* He suggested the use of corrosive sub- 
limate and of formol. The latter was selected for trial in the 
first case operated upon by Quenu. Tha strength of formol 
used is I per cent., and the quantity, 300 to 400 grammes, 
according to the size of the cyst. The technique is described 
by Quchiu (“Bull, et Mem.de la Soc. de Chir.,” 1904, p. 956) as 
follows: “An incision is made over the most projecting point 
of the tumour, the openings through the muscle being between 
4 and 5 cm. in length. The cyst is exposed, jiunctured with a 
fine needle, and the formol injected. After about four or five 
minutes the cyst is opened and cleared of daughter cysts and 
the endocyst is removed. The opposing sides of the cavity 
are ajiproximated l)y suture and the opening into it is closed. 
As a rule, the wound in the liver is secured by one or two stitches 
to the parietal wound.” The sterility of the fluid evacuated 
from the cyst and from the daughter cysts was proved by a 
large number of experiments carried out by Deve. 

In an interesting discussion at the Society of Surgery in Paris 
(“ Bull, et Mem. de la Soc. de Chir.,” 1906, vol. xxxii, pp. 42-50) 
several of the speakers mentioned that this method of the 
preliminary sterilisation of hydatid cyst was always used by 
them. 



CHAPTER XXXVII. 


HEPATIC ABSCESS- 

If in any case tliere be doubt as to whetlier or not an abscess 
of tlie liver be ]n'esent, the doubt must be cleared away by an 
exploratory puncture. If pus be found, it should be evacuated 
at once by a free incision, and drainage should be facilitated 
by the introducti(ni of a large tube. As]')iration is allowalde 
only as a diagnostic measure: it is not to be generally com- 
mended as a therapeutic resource, though some surgeons of great 
experience ]^refer it to any other method. I quote tlie f(.)llow- 
ing paragraph from Sir Patrick ^lanson’s work on “Tro])ical 
Diseases’* (p. 369), because it seems to me to re])resent, as ac- 
curately as i)ossible, the attitude which the surgeon should 
adopt in his investigation of a case. 

“To facilitate aspiration, as well as the sul)sequent oi)era- 
tion, if such should be found to be necessary, the patient ought 
invariably to be placed under an anccstlictic. Unless in very 
si.)ecial and exceptional circumstances, it is a mistake to attempt 
exploration without this, for the surgeon ouglit to j)roceed with 
deliberation and to feel himself at liberty to make as many 
punctures as he may think necessary. A medium or full-sized 
aspirator needle should be used, as, owing to the nature of the 
pus, it may not flow through a cannula of small bore. 

“If there arc localising signs, such as a tender spot, a fixed 
pain, l(K-alised bulging, localised pneumonic crepitus, pleuritic 
or peritoneal friction, these should be taken as indicating, 
with some probability, the seat of the abscess and the most 
promising spot for the exploratory puncture. If none of these 
localising signs are present, then, considering the fact that the 
majority of liver abscesses are situated in the upper and back 
part of the right lobe, the needle should, in the first instance, 
be inserted in the axillary line in the eighth (^r ninth interspace, 
about an inch or an inch and a half from the costal margin, and 
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well below the limit of the pleura. The instrument should be 
carried in a direction inwards and slightly upwards and back- 
wards, and, if found necessary, to its full extent. If pus be 
not struck, the needle must be slowly withdrawn, a good vacuum 
being maintained the while, in case the abscess has been trans- 
fi.xed and the point of the needle lodged in the sound tissue be- 
yond. No pus appearing in the aspirator, the remainder of the 
dull hepatic area must lie systematically explored, both in 
front and behind, regard being had for the lung and pleura, 
on the one hand, and for the gall-bladder, large vessels, and in- 
testine, on the other. The peculiar colour — often like dirty- 
brown, thick blood — of liver pus must not be allowed to deceive 
the operator into thinking that he has failed to strike the 
abscess. 

“At least six punctures should be made before the attempt 
to find pus is abandoned. Provided there is complete absence 
of breath -sounds, of vocal fremitus, and resonance over the lower 
part of the right lung, and pus has not been reached from lower 
down, then the pleura or lung may be disregarded and puncture 
made anywhere below the line of the nipple and angle of the 
scapula, or wherever the physical signs suggest. 

“The surgeon should be encouraged to make early use of 
the aspirator by the fact that its employment, even where no 
pus is discovered, is not infrequently followed by rapid im- 
]irovcmcnt in all the symptoms ; many such cases are on record. 
Hepatic phlebotomy, as Dr. (leorge Harley designated the 
rcmo\'al, from the liver, of a few ounces of blood by the aspira- 
tor needle, is a measure of proved value in hepatitis. With 
due care risk from hicmon'liage is small ; it is very small, imleed, 
in comparison with the risk of alknving a hepatic abscess to 
remain undiscovered and unopened. 

“ It is hardly necessary to add that strict aseptic precautions, 
in the way (.)f purifying the patient’s skin, the surgeon’s hands, 
and all instruments, must be carefully observed.” 

INCISION. 

Details of the Operation. — When the pus has been localised, 
relief must be afforded to it by the shortest path. As a rule, 
the incision is made vertically through the rectus muscle or 
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parallel to the costal margin. If the iipjier and hinder part 
of the liver is chiefly aficcted, it will be necessary lo exp(.)se the 
abscess through an incision in the chest-wall. 

The abdominal incision having been made, the peritoneal 
cavity will be ojxmed in the majority of cases; in some fortunate 
instances adhesions will be found, shutting olT from possible 
contamination the jieritoneal cavity. If no adhesions are 
present, it is desirable to insert a series of sutures, or a contin- 
uous suture, wliich, on the one side, ])icks up tlic capsule 
and vSome of the substance of the liver, and, on the otlier, the 
parietal ix'ritoneum and a part of the rectus muscle. A large 
area of the liver is then exposed in the bottcmi of tlie wound. 
In some instances the fixing of the liver to the abdominal wall 
need not be carried out until the abscess has been em])tieil. 
The peritoneum must then be walled off with a thick l)arricr 
of gauze pads. It is said that the ])us from an hepatic alisccss is 
often sterile, and that a little leakage of it into the peritoneum 
is harmless. This is bad teaching and worse practice. Xo 
surgeon is entitled to assume that dirty work of any kind is 
harmless. The barrier of gauze is an admiralde safeguard 
against the soiling of tlie peritoneum. When the liver area 
is thus isolated l)y gauze or l)y stitches, an incision is made 
into the abscess cavity and the jnis is allowed to escaix‘. In 
some cases the cautery may l.)C used to make tlie incision tlirough 
the liver, but a small cut with a scalpel and tlie instant intro- 
duction of the linger has seemed to me the simplest method of 
effecting an opening. The absce.ss cavity is emiitied as far as 
possilile, and a large drainage-tube is introduced ( Fig. 2). Some 
surgeons Zancarol and Fontan are the chief among them — 
have advocated the free scraping of the interior of the abscess 
cavity. They claim that there is a more rapid healing as the 
result of the entire removal of the loose and shaggy lining of 
the abscess, which is prone to rapid decomposition. Fontan 
operated upon 2 1 cases by the ordinary method, with 1 7 recoveries ; 
and upon 31 cases, in which curetting was performed, without a 
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death. Zaticarol records 151 cases, with 74 recoveries. There 
are perhaps exceptional cases where this procedure may seem 
in the special circumstances to be desirable, but as a routine 
procedure it is to be condemned. 

Resection of Ribs. — If one or more ribs are to be resected 
in order to obtain access to the pus, the incision must, if pos- 



Fij;. 232. — Trans])kniral <»f an hepatic abscess (after Gucllcc). 

sible, be made so low down on the chest-wall that the pleura is 
not likely to be opened. As a rule, this is avoided by keeping 
within a limit of 2 inches from the costal margin. If, how- 
ever, the abscess has reached a higher le\^d, the pleural cavity 
will have to be opened. The precautions which have been al- 
ready described for shutting off the cavity and securing it 
against any contamination must be scrupulously observed. 



592 


ABDOMINAL OPERATIONS. 


The pi^ssibility of the presence of more abscesses than one 
in the liver must not be overlooked. These may, perhaps, 
be discovered at the time of the original operation, or they may 
make their presence known at a later stage by the recrudes- 
cence of the earlier symptoms. In many cases it has been 
possible to empty the one abscess from the other. When the 
original abscess has been emptied, the protrusion of an adja- 
cent abscess has been felt; such an one may be opened by the 
pressure of the finger or by a puncture with a bistoury. The 
difficulties in these cases are sometimes extreme, and to illus- 
trate them I cannot do better than quote the following case, 
which is recorded by Mr. Godlee (“iSrit. Med. Jour.,” vol. i, 1890, 
P- 63); 

“ E. S., a Bohemian Jew, aged thirty-six, had been resident 
in Kimberley for eight years, and had enjoyed good health 
there, without fever or dysentery ; but he develofied intermittent 
fever on his way home at Madeira, in July, 1883, and this con- 
tinued for two weeks after his return to Germany. It was then 
absent for three months, but returned in April, 1884, accompanied 
by pain in the right lobe of the liver, and this. continued, with 
slight intermissions, until May 7. The patient was attended 
by Dr. Dunbar Walker, of Netting Hill, and had seen Sir Wm. 
Gull and Sir Joseph Fayrer. By this time the liver reached 
down to the umbilicus, an<l an absce.ss was obvifmsly pointing 
at the epigastrium. He was stout, flabby, of a muddy colour, 
with a foul tongue and a weak pulse, and a temperature varying 
from normal in the morning to 102° or 103° in the afternoon. 
I opened the abscess, after ascertaining the presence of adhesions, 
and evacuated about half a pint of disagreeably smelling yellow' 
pus. There w'as a good deal of bleeding. The temperature 
w'as normal for all the next day - but on this day only; it after- 
w'ards began to rise in the afternoon, the patient always becom- 
ing much w'orse at this time of day ; and by the seventeenth 
it had again a range of from normal to 103°. The pulse was 
weak and rapid -no to 150; the tongue, coated and dry, though 
he continued to take milk. The bowels acted freely, and the 
motions were plentifully bilious, but the abdomen was distended 
with gas. Thus, though the abscess behaved quite well, the 
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discharge being sweet and small in amount, we felt sure he had 
another. Accordingly, on the fourteenth, a week after the first 
operation, at Sir Joseph Fayrer’s suggestion I first punctured 
the liver just below the ribs, a little outside the first opening, 
and, failing to find pus at three inches, I passed the needle through 
the seventh or eighth space at the lower x>art of the axilla and 
drew out three or four ounces of yellow pus from a depth of four 
inches. The wound was then enlarged, and, using the cannula 
a^ a guide, dressing-forceps and the finger were passed into the 
abscess. This caused terrific haemorrhage, and I was obliged, 
in the weak state of the jiatient, to i^lug the wound. Two days 
later I removed the plug and introduced a long tube, which 
appeared to drain the abscess satisfactorily for a time. But 
the general state showed no improvement, and ten days later 
a fine trocar was jiassed deeply through the lateral wound and 
evacuated a quantity of pus, probably a third abscess, though 
this is not quite certain. But none of these evacuations did the 
patient the slightest good, and on June 3, nearly five weeks 
after the first operation, he died, and though we could not obtain 
a ])ostmortcm examination, 1 have no doubt that his liver was 
riddled through with aljscesses.” 

TREATMENT BY ASPIRATION AND SIPHON DRAINAGE- 

Mr. James Cantlie, who speaks with high authority upon 
the subject of hepatic abscess, prefers the method of aspira- 
tion and siphon-drainage to any other. He writes (“International 
Clinics,” vol. iv) : . 

“Having ascertained the presence of pus, what is the next 
step? There are two courses open — one is to reach the pus by 
a ‘cutting’ operation, another by ‘trocar and cannula.’ I have 
thrown in my advocacy with the latter method, and as my ex- 
perience increases the more convinced am I that for deep-seated 
abscesses of either the suprahepatic or intrahepatic variety it 
is by far the better. It will be noted that the arguments which 
I subsequently advance are in connexion with deep-seated liver 
abscesses, not abscesses which actually bulge either towards 
the abdominal wall or at the ribs, so that the pus is close to the 
surface. The abscesses have in these instances been left so 
long that the pus has burrowed its way to the surface, and the 

38 



594 


ABDOMINAL OPERATIONS. 


so-called ‘openition for liver abscess’ is merely setting free sub- 
cutaneous pus. Tlierefore I debar all the treatment of such 
advanced abscesses being consideretl as ‘operations for liver 
abscess.’ Nature has in this instance saved life -not the sur- 
geon, who has done his best to sacrifice it, for the abscess sliould 
never have been allowed to advance so far. With abscesses 
allowed to attain such unjustifiable proportions it matters not 
which operation is undertaken, and cutting is perhaps the better. 
With such subcutaneous collections of pus I am not dealing, but 
with deep-seated pus which does not bulge either towards the 
anterior abdominal wall or towards the right lower intercostal 
spaces. 

“The chief argument against the em])loyment of the trocar 
and cannula is that it is ‘unsurgical,’ whatever that may mean; 
and the advocates of this use of the knife declare that any other 
method is ‘timid’ surgery, that they like to have a ‘good view 
of what they are doing,’ and that they like ‘to look their enemy 
in the face.’ These are not scientific arguments, but mere state- 
ments, and flavor of surgical braggadocio. My chief objections 
to ‘cutting’ operations are; 

“i. The severity of the operation is calculated to cause a 
practitioner, especially if he is single-handed, as often happens 
in tropical countries, to defer it until too late in the disease. To 
cut down by way of the chest, the pleura, the diaphragm, and 
the peritoneum to reach a (suspected) abscess (jf the li\ er is a 
line of treatment that the jiatient, if he knows anything of 
the operation eontemplated, is apt to shrink from, and even 
the medical practitioner prefers to try every available resource 
before condemning his jiaticnt to so severe an ordeal. This 
hesitancy to perform a laparotomy or a transthoracic operation 
may cost the patient his life, and is one of the chief causes of 
the high mortality attending upon liver-abscess operations. 
Again, hepatic abscesses occur for the most part in tnjpical 
countries, where skilled help may not be available, where trained 
nurses are unknown, where the appliance for surgical procedures 
of the ‘cutting’ kind may be but few, and where, therefore, 
‘heroic’ operations do not commend thcmseh'cs and can be 
undertaken only at great risk to the patient. 

“2. ‘Cutting’ operations, cither by transthoracic or by lap- 
arotomy methods, are ‘overhcroic.’ There is no necessity for 
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submitting the patient to so .severe an ordeal. Neither prac- 
tice nor results justify these heroic measures, and I have no 
hesitation in declaring against them. The men whose opinion 
I most value in this connexion, as well as my own experience, 
declare in favor of the milder method ; and, even though I may 
be accused of surgical cowardice, I still believe that I am doing 
the best for the patient. 

“Operation by Trocar and Cannula and Subsequent Siphon- 
drainage . — When a liver abscess is suspected, pus ought to be 
sought for without delay. This is done by introducing the 
hollow needle (not longer than four and a half inches) of an 
aspirating syringe or of an aspirator into the liver. If i)us be 
not found at once, the needle may be inserted again and again 
— say, six or more times —into the liver in different parts. 

“In my opinion the pus ought never to be sought for unless 
the surgeon is prepared t(j operate at once should pus be found. 
In many hospitals and in the private practice of many physicians 
it is customary first to search for pus, and, should it be found, 
to ask a surgeon to operate at a later date. This is a dangerous 
and unjustifiable procedure. If the physician wishes a surgeon 
to operate, the latter should be at hand ready to do so the 
moment pus is discovered; for, were a thin-walled abscess near 
the liver surface to be pricked in one or more places by a needle, 
the pus might quickly escape thence into the peritoneal cavity. 
Even after jjus is found it is well to introduce the needle in one 
or two other places in the vicinity in order to ascertain the ‘ lie’ 
of the abscess, so that it may be drained from the lowest part. 
Never introduce the same needle by which pus has been found 
into another part of the liver, or, at any rate, do not reintroduce 
the needle until it has been cleaned ; the reason is obvious. 

“When the abscess has been found, incise the skin at the 
seat of the needle puncture for about three-quarters of an inch, 
to admit the trocar. The trocar and cannula to be used should 
be not less than one-third of an inch in diameter and have a 
stem four and a half inches in length. Plunge the trocar and 
cannula into the abscess, maintaining the direction travelled pre- 
viously by the hollow needle. Withdraw the trocar and stop 
the flow of pus through the cannula by placing the thumb over 
its mouth, as it is unwise at this stage to allow the abscess cavity 
to empty itself completely. 
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“Through the cannula introduce an india-rubber tube half 
an inch in diameter and nine inches long; this may be done by 
stretching the tube upon a metal rod with a small end hook at 
one side, in which the rubber tube is caught so that it can be 
stretched. The tube has, of course, several holes cut in it at 
the end intended to be pushed into the abscess. When the 
tube and the rod in which it is stretched touch the bottom of 
the abscess cavity, withdraw the cannula over the stretched 
tube; then allow the tube to contract towards the bottom of 
the abscess and remove the metal rod. The drainage-tube is 
now in the abscess, and some four or more inches project from 
the side of the patient’s chest. The tube may be cut short, but 
I prefer to leave it long and to establish siphon-drainage by 
inserting into its projecting part one end of a piece of glass tubing 
of suitable size and three or four inches long, the other end of 
which fits tightly into a rubber tube of sufficient length to reach 
the bottom of a bucket standing by the side of the bed. The 
bucket should contain enough carbolized water to cover the 
outlet of the tube, and into this the pus drains. A weight 
ought to be attached to the lower end of the tube, to prevent 
slipping or displacement. The operation is completed by 
stitching the tube to the skin where it issues from the chest, and 
covering the w'ound around it with wet antiseptic gauze. 

“ The subsequent treatment consists in keeping up the drain- 
age until the fluid that issues, as seen through the glass tube, 
is no longer purulent or flocculent, but merely bile-stained. If, 
at any time, pain in the shoulder or side is complained of, raise 
the bucket off the floor until it is nearly on a level with the bed ; 
this lessens the severity of the siphonage, which probably caused 
the ‘ drawing’ pain. As pus disapjjears stop drainage and shorten 
the tube, reducing its size as the discharge gradually ceases.” 
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RESECTION OF THE LIVER. 

THE INDICATIONS FOR OPERATION IN CASES OF TUMOUR OF THE 

LIVER. 

The experimental work of Gliick and Grimm, the elaborate 
investigations of Kousnetzoff and Pensky, and, later, of Auvray, 
Frank, Payr and Martina, and others, have shewn that removal 
of even large portions of the liver can, with suitable methods, 
be accomplished with complete success. Resection of the 
liver is, therefore, a legitimate surgical procedure with which 
it is the business of every surgeon to make himself familiar. 
The number of cases, however, in which resection is possible 
or is likely to be attended with either instant or remote success is 
very small. The knowledge which we possess of the exact nature 
of tumours of the liver, from inspection only, is but slight. In 
many recorded cases a tumour removed has been supposed to be 
of a particular nature, -cancer or sarcoma, —yet future investiga- 
tion by the microscopist has shewn that the original diagnosis 
was wrong. In one case Wagner removed a growth of the liver 
which proved to be a gumma, and the patient died of hemorrhage, 
a circumstance entirely lamentable. There can be no doubt, how- 
ever, that, as with the stomach, increasing operative experience 
will enhance the surgeon ^s power of discrimination, and that, 
at the least, simple tumours will be distinguislied unhesitatingly 
from malignant growths. 

When the tumour is exposed, resection should be under- 
taken only when the tumour is primary and solitary, when its 
margins are clearly defined, when it is quite certain that the 
whole of the tumour can be removed, and in malignant cases 
that such a margin can also be cut away as to make it prob- 
able that recurrence will be prevented or will be long postponed. 
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In simple cases resection should not be undertaken unless there 
are disabilities due to the growths which are, or are likely to 
become, of greater account than the risk of operation. Gum- 
mata should not be removed unless calcification or other de- 
generative changes in an advanced stage are discovered. Kous- 
netzoff and Pensky, for some amazing reason, advocate the 
resection of syphilomata in the liver, but there can be no hesi- 
tation whatever in condemning unequivocally such an opinion. 
In the majority of cases resection has to be performed when 
the growth in the liver is in the neighbourhood of the gall-bladder 
and is secondary to the long-continuing irritation of gall-stones. 

There are a few instances of removal of Riedel’s lobe recorded. 
The necessity for such a jirocedure is extremely rare. 

THE OPERATION. 

The whole problem in cases of resection (jf the liver has turned 
ui)on the question of the control of hx'morrhage from the wound. 
In order to secure bloodless resections several methods have 
been suggested. Chief among them are the following: 

I. The First Method of Kousnetzoff and Pensky. — These 
observers have elaboratetl, by numerous experiments upon 
animals, a method for the resection of malignant or simple 
growths of the liver. Professor von Mikulicz has jiractiscd 
the operation with success in man, and I am indebted to his 
assistant, Dr. W’illy Anschutz, for a demonstration of the method. 

The growth of the lix’er is ex])ose(l by a free incision, and 
the general cavity of the iK;ritoneum is walled oil with swabs 
in the usual manner. The purpose of the operation is to jiass 
a series of sutures through the liver at a line well beyond the 
limits of the growth. After the stitches have all been tightly 
drawn and the tumour isolated, the liver-substance is divided 
between the line of ligatures and the base of the tumour. There 
is no bleeding from the cut surface. The liver is replaced, a 
packing of gauze passed down to the raw surface, and the 
abdominal wound partly closed. 
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The sutures through the liver are passed by needles of special 
patterns in the following manner : 

A curved KousnetzofT needle armed with stout silk with equal 
ends is passed through 


the liver from the up- 
per to the lower sur- 
face near the edge at 
one extremity of the 
line which has pre- 
viously been selected. 
The silk is drawn 
through the liver until 
about 5 inches only 
remain hanging out 
from the ])oint of en- 
trance. Of the two 
strands of silk, one 
may be called a, the 
other, H. One strand 
(strand a) of the silk, 
of tlic two which lie 
between tlie needle 
and tlie point of exit 
on the under surface, 
is now divided, so 
that a loose ligature 
is left, transfixing the 
li\'er. This is n(.)w for- 
cibly but slowly tied, 
and a portion of the 
liver is thus secured. 

The cut end of 
the silk (strand a) 



Fii». — Kousnotzoff s needles for liver 

suture. The needles are l)lunt and arc made 
surticiently thin to he Ilexiblo. 


is now lengthened by drawing it through the needle for about 


4 inches. The needle is then made to transfix the liver again 
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completely from the under surface to the upper, upon which 
it emerges about half an inch to an inch distant from the 
original end of the suture (strand b), which still lies loose. One 
of the silk strands (strand b) which lies between the needle and 
the liver is now divided, and care is taken to see that the 
one now cut is not that strand which has been cut in the under 
surface of the liver. The two ends of strand b are now tied on 



Fig. 234. — Resection of liver. KousnetzolT and Pensky’s suture, a and u are 
the strands of silk; d, the point of section of the threads. 


the upper surface of the liver. The end of strand b is drawn 
through the eye of the needle until an end 4 or 5 inches in 
length is left. The needle now transfixes the liver to the under 
surface, where strand a is cut and tied, and so on. All the 
knots in strand a are on the under surface, all in strand b on the 
upper surface, of the liver. A verbal description of this suture 
is difficult to follow, but a reference to the diagram will make 
matters plain. 

1(0). Auvray’s Modification of the Above. — Auvray has mod- 
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ified the method of Kousnetzoff in the following manner: 
Through the liver, base of the lobe, or tumour to be removed a 
long double ligature of silk 
is passed with a needle 

which transfixes the liver ^ 

from the upper to the lower If 

surface. The silk is cut 

close to the needle, so that 

two equally long ligatures 

are left. A single complete 

turn is given to one end of I f 

these ligatures, so that they \ / 

are intertwined within the 

liver. Each of these liga- /) 

turcs deals with one-half of , A 

the pedicle in the hallowing 

manner: One-half of the ii I 

surface of the liver; this 
maybe called a; one-half 
is on the under surface; ' 

this may be called h. Lig- 
ature A remains on the sur- 
face; ligature b penetrates - — w 

the substance of the liver 

at several ix)ints. A large, 1st ;; 

specially made needle is ) 

passed through the sub- 

stance of the li\'cr at a 

point about i cm. to the / 

side of the original point . . . . . 

° ^ Fig. 235. — .\uvray s suture in resection of 

of introduction of the lig- the liver. 

ature. When the eye of the 

needle (which is of the slot type so well known in Reverdin’s 
needle) reaches the under surface of the liver, ligature b is threaded 


Fig. 235. — Auvray’s suture in resection of 
the liver. 
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into it and pulled through by withdrawal of the needle on to 
the upper surface. Ligature b and ligature a are now tied 
together with a single knot. Considerable force is used to tie 
this knot, but the strain in tightening must be very grad- 
ually applied, so that the hepatic substance is squeezed away 
from the embrace of the ligature, and only the vessels are left. 
When the knot can be drawn no tighter, a second knot is tied 
to fix the first. Then, from the under surface of the liver, the 
unthreaded needle is passed in the groove or channel in which 
ligature b lies. When the eye of the needle reaches the upper 
surface of the liver, it is opened, and ligature b, threaded therein, 
is drawn back to the under surface. The unthreaded needle 
is again passed about i cm. from the last portion, from the upper 
to the lower surface, ligature b drawn upwards on it, and again 
tied with ligature a' as before. This procedure is repeated as 
often as may be necessary until the edge of the liver is reached. 
Auvray performed this operation frequently upon dogs, and, 
having proved it, has since used it with success in man. 

Dr. Leonard Freeman records (Trans. Amer. Surg. Associa- 
tion, 1904, vol. xxii, p. 196) a case of primary carcinoma of the 
liver upon which he operated. Interlocking gauze strips were 
used as ligatures in place of the usual thick silk to arrest the 
haimorrhage. The following dcscrii)tion is given : 

“Operation Jan. 20, 1903. A longitudinal incision through 
the right rectus revealed a hard, nodular tumor of the left lobe of 
the liver, just to the left of the notch. It was the size of a large 
fist, buried almost completely in the substance of the organ, and 
without a pedicle. The greater portion of the growth lay 
beneath the free hepatic border, so that a small portion only could 
be felt by abdominal palpation. There were extensive omental 
adhesions, but no enlarged glands, and the remainder of the liver 
was free from involvement as far as could be detected. The 
gall-bladder was normal. 

“After enlarging the incision it was decided to isolate the 
tumor by means of ligatures formed from narrow, folded strips 
of gauze, such as are found in every operating room. The liver 
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was perforated with long, blunt forceps and the strips pulled 
through, at first two strips, and then through each successive 
hole, an end of the previous strip together with a fresh one. A 
series of loops were thus obtained, each one enclosing a con- 
siderable amount of tissue. These were slowly and forcibly 
tightened and tied, thus effectually compressing the liver, 
but not cutting it as do ordinary sutures. Haemorrhage from 
the perforation was prevented by the presence of the gauze. 

‘ ‘ The tumour was then removed by cutting through normal 
liver tissue with a scalpel, no bleeding following the section except 
from a single vessel not included in the ligatures. After sinking 
the stumj) in the abdomen it was packed around with gauze, the 
ends of which, together with the ends of the strips, being brought 
out through the partially open wound. 

“The progress of the case was uneventful except in one re- 
spect, — the removal of the gauze ligatures. The knots being 
buried deeply in the wound, they could not be untied or even cut 
with certainty. After some difficulty several strips were finally 
extracted: but the others resisted all efforts until bands of 
rubber were attached to them so as to exert constant traction, 
when they came out promptly and easily and without pain. At 
another time I should be inclined not to tie the strips, but merely 
draw them tight and clamp them with forceps, or tie them with 
catgut, thus admitting of comparatively easy extraction; but 
in case a strip should stick, clastic traction could still be em- 
ployed. 

“ The patient left the hospital in about six weeks, completely 
recovered. On May i8, 1904, about sixteen months after the 
operation, he was perfectly well, with no signs of recurrence, no 
disturbance of any kind, and doing regular work on his engine.” 

In the discussion which followed the reading of this paper, 
Dr.W.W. Keen said: 


“ My experience with tumours of the liver has been limited 
to three ca.ses. The first was an adenoma, the second an an- 
gioma, and the third a carcinoma, there being in each case a 
single tumour embedded deeply in the tissue of the liver at the 
anterior border. 

“Judging from my experience in these cases the whole ques- 



6o4 abdominal operations. 

tion of the operative surgerj'^ of the liver practically is one of 
haemostasis. It so happened that in these three instances I 
adopted three different methods. 

“In the first case, the adenoma, 1 divided the normal liver 
substance just outside the limits of the tumour by means of the 
Paquelin cautery, and I cannot speak too highly of it. I was 
able in this case, by making small cuts repeatedly, to disco^•er 
the large vessels of the liver readily before they were cut through 
by the cauteiy', and in each case to ligate them by means of catgut 
without any trouble, with pmctically no haemorrhage, and then 
to suture the flaps thus made as if they were amputation flaps. 

“ In the second case I adopted a method which I do not think 
I should adopt again, namely, 1 incised the liver partially, so as 
to make an artificial pedicle of the tumour, tied around it an 
ela.stic ligature made of rubber tubing the size of a lead-pencil, 
and treated this extrai)eritoneally. Although no sepsis followed, 
and the patient recovered without trouble, yet at the same time 
I should not adopt it again liecause of fear of possible infection 
from the strangulated tissue. 

“ In the third case I used the knife, and was not as well sat- 
isfied with it as with the Paquelin cautcr^^ It answered the 
purpose, however, and the patient recovered from the oi)eration. 

“ The first case of adenoma 1 heard from several years later, 
and she was iJerfectly well. 

“The second, one of angioma, recovered perfectly, and was 
well some months afterward, but 1 do not know the later history. 

“The third, one of carcinoma, recovered from the operation, 
but I have no doubt succumbed from recurrence, which was in 
progress when I last heard from him.” 

2 . Kousnetzoff and Pensky’s Second Method. — In certain 
cases where the first method cannot be performed satisfactorily 
these observers have suggested the following: 

The tumour is removed in such a manner that opposing 
surfaces of liver-substances can be brought together. This is 
done by taking a wedge-shaped portion away. Into the wound 
so left in the liver iodoform gauze is packed and the surfaces 
of the wound are pressed together on to the gauze. The cap- 
sule of the liver is now stitched along the cut margins by a con- 
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tinuous suture, both upper and lower edges being united up 
to the point where the gauze comes to the surface of the liver. 
The liver may be fixed, if thought desirable, to the posterior 
margin of the abdominal wound, but usually this is not necessary. 
The gauze pack is allowed to hang out of the abdominal wound, 
which is closed snugly around it. The gauze comes away in 
from ten to fifteen days and the wound then slowly granulates. 



t'ig. 236. — Kousnetzoff and Pensky’s second method of liver suture. 

This method was first put into practice by von Mikulicz 
in a case of syphiloma of the liver in a woman. The patient 
made a speedy recovery. 

3. The simplest of all methods, though supposed by many 
to be fraught tvith danger, is the excision of a wedge-shaped 
portion of the liver, the ligation of all bleeding ptnnts exposed 
on the cut surfaces, and the approximation of the wound sur- 
faces by deep interrupted sutures of large size. The liver, in 
fact, is treated in precisely the same manner as is the kidney 
when the operation of partial nephrectomy is performed. In 
two cases I have operated in this manner, with a good temporary 
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result, though both patients died after some months from otlier 
growths in the liver and elsewhere. As the incision is made 
through the liver-substance an assistant applies a flat gauze 
swab wrung out of hot saline solution to the cut surface and 
temporarily controls the bleeding. When the whole section 
is comjdeted, the gauze swab is removed bit by bit and the 
vessels on the exposed liver surface secured with a fine clii). 
The \*essel may then be ligated in the ordinary manner, or an 
armed needle may be passed beneath it, and the ligature thus 
buried a little in the substance of the liver. 

If after making the section of the liver no arteries are seen to 
be pumping vigorously, the two cut surfaces are a])i:)roximatcd, 
and are united by dee]:> stitches of stout catgut ])assed with a 
KousnetzolT needle, or an ordinary large intestinal needle. The 
stitches are placed about half an inch apart. When they are tied 
all bleeding is arrested. The edges of the wound may then l)c 
drawn together by superficial catgut sutures. The operation of 
partial hepatectomy, in fact, is done exactly like the ()])eration of 
partial nephrectomy. 

During the excision of the wedge of liver an assistant gras])s 
the organ with one hand on each side of the wound to control 
haemorrhage. This is as a rule easily secured, for the arteries 
are not numerous, and the blood -pressure in the ]X)rtal system 
is low. 

Jacob hVank describes (“Journal Amer. Med. Assoc.,” 1905, 
vol. ii, p. 446) a method in which, if accurate aiijiosition of cut 
liver surfaces cannot be attained, wedge-shaped ])ieces are 
removed from each lip of the wound to enable this to be done. 

Dr. Rome (“Annals of Surgery,” vol. xxxix,p. 98) has recorded 
a case of excision of the liver for tuberculosis performed in this 
manner. He writes : 

“Exploration revealed a tumour in the lower right lobe of 
the liver. The surface of the liver corresponding to the tumour 
was firmly adherent to the parietal peritoneum. After freeing 
these adhesions it was apparent that the section in which the 
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tumour was situated could be removed in the shape of a wedge 
or triangle. This was mentally outlined, and heavy catgut 
sutures were introduced, beginning at the apex of the triangle 
and passed through the thickness of the lobe; the needle was 
reinserted and brought out opposite the first free end and left 
untied. 

“Sutures were introduced in this manner half an inch apart 
and half an inch from the margin of the triangle. After inserting 
a sufficient number of sutures the wedge containing the growth 
was cut away with scissors, and the cut surfaces of the liver 
immediately brought together and the sutures tied. Approxi- 
mating the surfaces in this way promptly checked the hiemor- 
rhage. The size of the tumour removed was that of a goose- 
egg.” 


The cautery may be used to effect the separation of the 
growth. 

The following case of removal of a carcinomatous lobe 
of the liver is worthy of record. The operation was performed 
by Dr. \V. W. Keen, one of the most distinguished of living 
surgeons (“Annals of Surgerj^” vol. xxx, p. 267): 

“Operation April 23, 1899. As soon as the abdomen was 
ojicned in the middle line it became clear that the tumour was 
hepatic. On drawing it outside of the abdomen I found a 
number of large nodules occupying the entire left lobe of the 
liver. My first impression was that it was a carcinoma, but 
later, on cutting out a piece for microscopic examination, I 
rather thought it possibly a gumma, or, though less likely, 
caseous tubercular masses. Passing my hand carefully over 
the rest of the liver, I found that there were no other nodules 
that could be discovered, nor was there any involvement of the 
lymphatic glands. Dr. J. Chalmers Da Costa and Dr. Geo. W. 
Spencer, who assisted me, reached the same conclusion as to 
the limitation of the tumour to the left lobe. It seemed to be 
possible to remove the entire left lobe of the liver and with it 
the whole of the tumour, and I proceeded at once to its extir- 
pation. The operation was done entirely with the Paquelin 
cautery. It took from twenty to thirty minutes to sever the 
left lobe from the remainder of the liver. The htemorrhage 
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was not very severe, excepting when I burnt into some of the 
larger \-eins. Each of those, when opened, I was able instantly 
to close by my left forefinger. Then, temporarily laying aside 
the cautery, I passe<i a catgut ligature under each by means of 
a Hagedom needle, and one of my assistants tied it slowly but 
firmly. Five ligatures were thus apiilied. Three of the veins 
required ligation of both of the divided ends. The haemorrhage, 
except from these large veins, was arrested by the Paquelin 
cautery, except that occasionally, when I laid aside the cautery 



Pig- 237. —Dr. Keen’s case of carcinomatous left lobe of the liver removed l)y 
operation (“Annals of Surgery”). 


to apply a ligature, temporary packing with iodoform gauze was 
of great service in arresting the parenchymatous haemorrhage. 
The amount of blood lost I judged to be alxiut eight to ten ounces ; 
but as I feared that there might be a severe loss of blood before 
I got through, as soon as I began the hepatic portion of the 
operation Dr. \V. J. Roe began an intravenous saline injection, 
throwing a quart of the solution into the circulation. Of 
course, the surrounding tissues were well protected against the 
cautery by wet aseptic gauze pads. 
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“When the tumour was removed, I found that I was able 
to obliterate a part of the resulting raw surface by folding the 
edge of the liver upon itself like the flaps of an amputation, 
as I had made the cautery incision obliquely. A few catgut 
stitches api)roximatcd these flaj^s, but still there was left over 
one-half of the burnt surface expensed in the peritoneal cavity. 
I feared there might be some h.xmorrhage or later adhesions, 
and tf) prevent Ijoth, as well as to provide for the escape of the 
bile into the peritoneal cavity, I packed some iodoform gauze 
against the liver, leaving the end protruding through the ab- 
dominal wound. The abdominal cavity was then carefully 
flushed out with solution (though but few clots were thus re- 
moved), and the abdominal wound was then closed, cxcej)ting 
at the point where the gauze packing protruded.'' 

4. Removal with the aid of an elastic ligature around the pedi- 
cle. —Resection may be carried out in the same manner as was 
formerly practised uj'ion the uterus in cases of extra peritoneal 
treatment of the ])edicle. The tumour is brought out through 
the alxlominal' incision. Through the liver near the base 
of the growth large ])ins (knitting-needles do very well) 
are passed, and on the proximal side of these an elastic ligature 
is tied as tightly as possible. The tumour is then cut away 
with tile knife or with the cautery, and the raw surface of the 
liver covered with boracic iiowder or iodoform gauze. The 
f(.)llowing surgeons have recorded cases operated upon by this 
method: Lauenstein, Lucke, Terrillon, Tillmanns, Mayo Rob- 
son, Kiister. 'fhe method is unsatisfactory because of the im- 
possibility of jirevcnting sloughing of the pedicle, and septic 
infection of the wound area. 

Payr’s Method. — Payr and Martina (“Archiv f. Klin. Chir.,“ 
Bd. 77, Heft 4, 5, 962) descrilie a method of ensuring haemostasis 
in operations upon the liver rc.sections, or the closureof lacerations, 
which has been found to answer well in ]:)ractice, and in 
extended cx]’)crimcntal work. 

The method consists in the use of magnesium plates. Pure 
magnesium is a metal readily cut into the required sha]:e by 
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strong scissors; but specially prciiarcd plates of it of many sizes 
and shapes can now bo obtained. Magnesium ])osse.sses many 
advantages, the chief of which are that it is absorbable, that it 
can he sterilised, and that it acts as a ha'mo.static. 

Payr and Martina suggest that their method may lie found of 




23S.— Piiyr and Martina’s method of liver hiemostasis and suture, with the 
use of ma^^^nesiiim plates. 


service in operations upon the liver and spleen, both for the 
repair of injuries and in the removal of tumours. 

The jirinciple consists in applying along the side of each mar- 
gin of the wound in the liver a broad plate of magnesium, through 
which stout catgut sutures are xiassed. The sutures are of the 
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“mattress” type, so that each one traverses four holes, two in 
each plate. As the sutures are tightened, the plates are ap- 
proximated, and the wound surfaces of the organ are brought 
closely into apposition. A few superficial sutures for the edges 
may then be introduced. The use of the plates is well shown in 
the accompanying drawings. 



Fig. 239.'— Suture of the liver -with the aid of magnesium plates (after Payr 

and Martina). 



Fig. 240. — Suture of the liver with the aid of magnesium jilates (after Payr 

and Martina). 


If a large, more or less pedunculated mass is to be removed 
from the liver an elastic tourniquet may first be tightly applied 
around the base. The growth is then removed if possible by in- 
cisions enclosing a wedge of tissue so that flat surfaces of liver 
can be easily apposed. The plates and sutures can then be 
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l)laced in i)osition, all the more easily that there is no blecdin^^ 
from the wound areas. When the sutures are tijjhtened the 
tourniquet may l)e removed. 

It is claimed for this method that it ensures a i)erfect haemo- 
stasis. Even in very lai\c[e wounds there is no vencms haemor- 




rhage, and if an artery he seen to 
l)leed it can readily be seeured by a 
ligature. 

A detailed descrii)tion of the 
naked eye and microseo])ic changes 
resulting from this mode of treat- 
ment are given l)y Payr. He asserts 
that ha'inorrhage has never oc*- 
eurred in any of his eases; that the 
liver heals well; that to the wound 
the omentum almost invariably l)e- 
eomes adherent; and that after the 
first hours gas is found (“gas cyst”) 
in the tissues around the plates, 
which at least l;)ecome eom[)letely 
al)Sorbed. Iv)r all the sutures, stout 
iodine ciitgut was used. It is im- 
])ortant that tlie plates should not 
1)0 drawn too tightly together. 
Almost all the iinimals upon which 
this was done died of pneumonia. 
Thromboses of the veins in the 


Im.:'. 241. Payrs mvdlfs ff)r ^trea Were found, and emboli 

liver suture. 

were present in the lungs. More- 


over, if pressure necrosis l)c ])roduced, it is not unlikely that 
the “traumatic hepatic-cell embolism’* (described by Lubarsch 
as being found in cases of traumatism to the liver) might occur. 

Stamm has suggested that plates of cartilage obtained from 
the scapula of the calf might be used in place of magnesium. 
His experience is limited to experimental work u])on the dog. 
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Ceccherelli and Bianchi (Sixteenth International Congress, 
Rome, 1894) lised whalebone and, later, decalcified bone plates 
with interlocking perforating sutures in a manner which Payr and 
Martina closely followed. 

Anschutz, in his article to which reference has already been 
made, gives brief extracts from the records of all cases of par- 
tial hepatectomy recorded up to 1903. The following is an 
epitome of the results obtained: 


10 cases were treated by excision and tamponade, with t death. 

7 cases were treated by excision by thermocautery, with o deaths. 

25 cases were tre.'ited by erxeision with lij^ation of bleeding points and 

deej) suture, with 2 “ 

6 eases were treated by clam])ing and excision, with 2 

20 cases were treati'd by intrahepatie ligation, with 6 “ 

24 cases were treated by clastic ligature and pins, with 6 


The immediate results, it will be seen, arc decidedly better 
than might have been anticipated. Of the remote results, 
there is little satisfactory to say. In many of the records no 
information is given upon this point, but where full details 
am given, the freciuency with which recurrence takes place is 
deplorable. This is almost certainly due to the fact that, as 
in the early days of treatment of malignant disease in all other 
regions, the removal of the growth has been inadequate. The 
fear of disaster following a wide removal has checked the sur- 
geon and caused him to remove less of the liver than was nec- 
essary. I do not know of any case of malignant disease of the 
liver in which a cure has been effected by jxirtial hepatectomy. 
Several cases of simple growths have made j^ermanent re- 
coveries. In the 52 cases related by Terrier and .iVuvray, only 
2 died fr(.)m haemorrhage, a fact which is worthy of repetition 
in view of the general belief that hccmc^rrhagc was the disaster 
nicest to be feared. 
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OPERATIONS UPON THE GALL-BLADDER AND 
BILE-DUCTS. 

GENERAL REMARKS. 

In all operations upon the gall-bladder or upon the bilc- 
ducts a considerable advantage will be derived from the use 
of a sand-bag placed under the patient’s back iit, or a little 



Fig. 242. — ^Shewing the position of the s:incl-hag in operations upon the gall* 

V)hi(idcr and bile-duets. 


above, the level of the liver. The liver by this means is made to 
present in the wound, and easy access is obtained to the cystic 
and common ducts. The intestines fall away into the pelvis, 
and the whole operation area is made more accessible. In 
addition to this use of the sand-bag it will be found a conveni- 
ence to be able slightly to tilt the table so that the head of the 
patient is raised and his feet lowered about four to six inches. 

It is to Wheelock Elliot, of Boston, that we arc indebted 
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for the first demonstration of the great advantage to be derived 
from the placing of the patient in this position. Ho writes : 

“The patient is hung by straps under the arms on an in- 
clined plane at an angle of something less than forty-five de- 
grees. A sand-bag is placed under the back, so that the patient 
is bent over it. In this position the intestines gravitate to the 
lower part of the alidomcn, so that when the liver is held up 
by a retractor, the air sucks in between the liver and intestines 
much as it enters the pelvis in the Trendelenburg position.” 

The only disadv'antage of this position is that, when a verti- 
cal incisKjn is employed, the edges of the wound are necessarily 
very tense, owing to the pushing for- 
wards of the rib margin and the con- 
sequent tightening of the abdomimd 
muscles. This solitary disadvantage is 
done away with when Mayo Robson’s 
incision, to be presently described, is 
used. This position of the patient is, 
as a fact, indispensable for easy work 
upon the ducts. 

The best incision is a vertical one, 
made at first about four to five inches in 
length through the right rectus near its 
outer border. The upjier end of the incision starts at the costal 
margin and extends vertically downwards. If more room is 
needed than this incision gives, it may be obtained by pro- 
longing the incision downwards, or by carrying the upper end 
obliquely upwards and inwards, dividing the fibres of the rectus 
about onc-half of an inch from the costal margin. There is 
rarely any need for a further increase of tlie incision than these. 
The incision along the outer margin of the rectus, with the upward 
and inward extension, is that first suggested by Mayo Robson. 
Great convenience may often be gained, especially in stout 
patients, with an abdominal wall three inches or more in thick- 
ness, by making the skin incision two or three inches longer 



Fij^. 243. — Mayo Robson’s 
incision. 
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than the incision in the rectus. The sides of the wound then 
fall away and allow the more ready access of the hand. The 
longer incision in the skin and subcutaneous fat does not, in 
any way, weaken the abdominal wall, as a longer incision in 
the muscles would certainly do. 

Dr. Arthur Dean Bevan, of Chicago, has suggested (“Annals 
of Surger>%” vol. xxx, p. 17) the use of an S-shaped incision, 
the lower end of the \’crtical incision being carried outwards, 
and the upper end obliquely upwards and inwards. Dr. Bevan 
claims that by means of his incision less damage is done to the 
vessels and nerves of the abdominal wall than by other incisions. 



I'ig. 244 . — Arthur Doan Bov- Fiji- 245- — Kochor’s incision. 


an’s incision. 

and that a better view can be obtained of the bile-ducts. The 
incision of Mayo Rcjbson is practically the same as the upper 
part of Bevan 's incision. 

Kocher u.ses an <jblique incision four inches in length, about 
inches below the costal margin. The centre of the incision 
is a little outside the outer margin of the rectus muscle. Tliis 
is a very useful inci.sion, giving ready access to the gall-bladder 
and ducts, being readily enlarged either inwards or outwards, 
and doing little damage to the nerves or muscles of the abdom- 
inal wall. Very little weakness of the parietes remains after 
the operation, and there is little chance of a hernia developing. 
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This incision and the vertical incision, with Mayo Robson’s 
extension, arc the only ones I have adopted. So far as I am 
aware, I have not had a single case of post-operative hernia. 
This I attribute in part to the method of making the incision 
(a large skin wound and a small muscle wound), but chiefly 
to care in stitching up the wound. Courvoisier’s incision is 
eight to ten inches in length, and runs almost parallel with the 
costal margin. Kehr makes use of an incision even longer than 
this. 

Such phenomenal incisions as these two latter arc never 
necessary. With a vertical incision, five or six inches in length, 
and at the most, an oblique upward and inward prolongation 
of this just below the costal margin, any operation can be per- 
formed upon any part of the gall-bladder or the cystic or com- 
mon or hepatic ducts, provided the ducts are brought within 
easy reach ; then the smaller the incision the better, for the in- 
testine can the more readily be packed away with swabs 
or sponges. A long incision is troublesome, in that it allows 
the escape of intestines from the wound and makes the reten- 
tion of the bowels within the abdomen a matter of constant 
attention. As soon as the abdomen is opened and a preliminary 
exploration has been made, a large flat swab is packed down 
towards the upper part of the right kidney pouch. The proper 
placing of this swab is a matter of the greatest importance. 
It should fill the upper part of the right kidney pouch, fitting 
in between the common duct and the duodenum on the inner 
side and the abdominal wall on the outer side. When fixed 
in its correct position, it forms an adequate protection against 
any leakage from the ojiened bladder or ducts. When the 
operation is completed and the swab is removed, there should 
ha'. e been no soiling of any part of the peritoneum which it 
covers. 

A second swab of smaller size is then passed towards the 
middle line, to lie above the stomach to the inner side of the 
common duct. The exact fixing of this is also important. 
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though it is more easily clone than is the former. A large swab 
is also placed so as to cover the intestines and protect them 
entirely. If, in ver\' stout patients, one swab will not suffice 
for this, two more may be introduced. 

The liver and the gall-bladder are then freed from any ad- 
hesions. These ai'e sometimes thin, loose, and easily divided; 
at other times they are exceedingly tough, intricate, and diffi- 
cult to separate. The greatest care and deliberation must be 
exerci.sed in disentangling tlicse. Any hurry or any undue 
force may be fatal; the colon or the duodenum, or even the 
stomach, may be torn, and leakage from these viscera may 
contaminate the whole field. A rough separation of tlie omentum 




7 



may cause a profu.se hajmorrhage, and tlie torn vessel, retract- 
ing, may cause a large Inematoma to form in the substance 
of the omentum. In the stripping of all these adhesions great 
help will be found in the use of gauze, which, wraiiped around 
the fingers, slowly peels the adhesion away. It is most es.sen- 
tial that all the ducts and the gall-bladder should be freed and 
laid bare before the operation proceeds further. 

Unless all the bile-tract can be explored, there is a great 
risk of a small calculus, or even of many calculi, being left behind. 
Adhesions, even the very firmest, will yield to time, patience, 
and dexterity. No operation need ever be abandoned because 
the adhesions are supposed to present an insuperable obstacle. 
I have, on many occasions, seen adhesions that at first were 
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utterly bewildering in their infinite complexity; but gentle 
persistence in separating first one spot and then another has 
gradually cleared all difficulties away. 



Fig. 247. — Liver rotated through ^Fayo Robson’s incision. When the 
gall-bladder is pulled upwards in this way the ducts arc straightened and put 
upon the stretch. Access to them is then quite easy. 


When all is quite clear, then the gall-bladder, with the liver 
around it, is seized in the hand, covered with gauze, and gently 
dragged downwards from under the shelter of the ribs. If this 
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can be elTected, it will be fcmml easy to rotate the liver, turning 
the gall-bladder upwards, so that wliat was its under surface 
now faces upwards and forwards. By this manoeuvre the cystic 
and common ducts are brought almost into a straight line, and 
the common duct, which at first seemed so deeply hidden in 
the abdomen, can now be brought forwards until it lies almost or 
actually on a level with the skin. In this way the ducts can be 
most thoroughly exjdored, and the surgeon may satisfy him- 
self of the certainty of being able to remove all the stones. 

It is not necessary in all cases to bring the lix’cr and gall- 
bladder forward in this way, but in case of any d(>uV)t it is cer- 
tainly advisable to do so. In thin patients this may be done 
through the usual vertical incision, but in the stouter patients 
the upward and inward prolongation of the incision will first 
be necessary. 

In stout people it is .sometimes dilhcult to make the liver 
rotate, and thus to bring the ducts forward, but even if the 
manceuvre cannot be completely effected, it can often l)e done 
to such an e.xtcnt as to make the stej^s of the operation much 
easier. If the patient be tliin, and if, as in si)are women, tlie 
liver lies with its edge well below the costal margin, it is jxt- 
fectly easy to bring the common duct well uj) to, or even out- 
side, the abdominal wound, and there to incise or suture it. 

During the oi)eration it is advisable in all cases, but more 
especially in those patients suffering from chronic jaundice, to 
ligate every bleeding point. 

After the intra-alxlominal ])ortion of the o])cration is com- 
pleted it is necessary to remove the sand-bag from beneath the 
patient’s back before stitching the wound. The ])eritoneal 
stitch is exceedingly difficult to introduce while the epigastrium 
is made tense and prominent by the sand-bag. 

The j)reliminary treatment of patients who arc to be operated 
upon for gall-stone disease is the same as in all abdominal opera- 
tions. In cases of chronic jaundice Mayo Robson, acting upon 
the experimental observations of Wright, has administered 
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chloride of calcium, either l)y the mouth or by the rectum, in 
the hope that the coagulability of the blood might therel)y he 
increased. 1 have never been convinced that this drug had 
any effect whatever in this direction, and though I formerly 
gave it a fair trial, I have now ceased to administer it. In some 
few cases I have given gelatine subcutaneously with the same 
hope, but this also I hav^e abandoned as being useless. 

The abdominal wound is closed in the following manner: 

The parietal peritoneum is seized on each side with two or 
three i)airs of clips, which hold the cut edge of the peritoneum 
and also the ])osteri()r sheath of the rectus muscle. The clips 
are given to an assistant, who holds them away from the ab- 
dominal wound with sufficient force to facilitate the ready in- 
tnxluetion of the stitch. Too forcible a drag must not be made 
or the clip will be pulled away. A continuous catgut suture 
is now introduced, beginning at the lower end of the wound. 
It takes U]) on each side the i)osterior sheath and the peritoneum 
together. If the rectus is very thick, a portion of this may 
also be included. This is much better than the practice usually 
followed, (.)f seizing only the ])erit()ncum, for if there be any 
tension on the stitches, the needle may cut through, or the 
stitch, after being tightened, may break away. This stitch is 
continued fnmi the lower end of the incision to the top if the 
wound is to be closed completely. If a drainage-tube is left in 
the wound, the stitch is continued up to the tube. The same 
stitch, having reached the up])er end of the wound or the tul)e, 
is n(.^w introduced from above downwards, seizing the rectus 
muscle and the anterior sheath; when the lower end of the 
wound is reached, the end of the suture is tied to that end which 
was left long when the stitch was begun. The stitch is care- 
fully introduced and accurate apposition ensured. In thin 
patients this suture is quite enough to ensure a firm cicatrix, 
but in stout patients or in any i)atients whom, because of old 
age or feebleness or old-standing chest disease, I may wish to 
get out of bed within three or four days of the operation, I first 
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introduce a series of deep silkworm-gut sutures. These are 
introduced about one-half of an inch from the margin of the 
wound; they pass through all the structures of the abdominal 
wall except the jieritoneum, being brought out on tlie one side 
and reintroduced on the otlier, between the posterior rectus sheatli 
and the peritoneum. These sutures are jilaced about three- 
fourths of an inch apart. They are not tightened until the 
catgut suture has been passed, as already described. When tliis 
catgut suture is completed and its ends cut short, the silkworm- 
gut sutures are knotted. It is not necessary — it is, in fact, 
harmful- -to draw them very tight. As long as tliey draw 
the opposing walls comfortably together that is all that is needed. 
Tension is to be avoided. A continuous stitch of tliin Pagen- 
stecher thread is now introduced close to the wound edges to 
ensure accurate skin apjiosition, or Michel’s metal clips are used. 
However carefully interrupted sutures are passed, there is a risk 
of having overlapping of the skin edge, and, therefore, delay in the 
sound and perfect healing of the wound. 

THE OPERATIVE TREATMENT OF STONES IN THE GALL-BLADDER. 

When stones are present in tlie gall-bladder, they can 
be removed by cholccystotomy or by cholecystectomy. The 
operations will be separately considered. 

CHOLECYSTOTOMY. 

Indications for the Performance of the Operation of Chole- 
cystotomy. —Cholccystotomy is the operation most commonly 
practised at the present day for stones which are found in the 
gall-bladder. Cnder certain circumstances it has been replaced 
by the operation of cholecystectomy. As to the conditions 
which demand the latter operation, and as to those in which 
it will probably be the operation of choice, I propose to speak 
later. There arc, however, certain cases for which cholecys- 
totomy will always remain the only satisfactory operative pro- 
cedure. Though the experience of many surgeons seems to be 
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urging them to perform cholecystectomy far more frequently 



Fig. 24S— I have found the annexed outline diagram, which is accurately 
drawn to scale, very useful in depicting, in a manner wliich is simple and in- 
stantly appreciable, the conditions found and the operation performed in gall- 
bladder or duct work. Tlie details lilled in are copied from a chart of a re- 
cent case of hepaticotomy of mine (case i in the text). 


than before, there will always be some cases for which chole- 
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cystotomy must be ])erforme(l. The need for this i)articukir 
operation will be determined in part by the conditions found 
when the abdomen is opened and the bile-j)assages explored, 
but more often by the general conditi(m of the patient. In 
not a few gall-stone operations. esi)ecially in older people 
sulTering from a severe infection, that oi)eration is the most de- 
sirable which gives the speediest relief. It is not a jx'rmancnt 
cure of the disease that at such a moment is the surgeon’s chief 
desire, but ratlier some quick and assured means of giving re- 
lief to urgent and tlireatening symptoms, so that the patient 
may be brought safely through a time of great peril. When 
the danger is past, then a further step towards the permanent 
cure of the condition may, if necessary, be safely taken. Broadly 
si)eaking, therefore, cholecystotomy will be demanded where 
there are the acute infective conditions for which instant relief 
is necessary and in jxitients whose powers of witlistanding 
the shock of any detailed oi)erative procedure arc small. That 
surgeon will have the best results who does not ahi\iys follow 
any method, but, taking a just measure of his patient's powers, 
chooses that measure of relief which seems to him, in eacli 
case, to be the best one in the practice of wliicli he is the most 
expert. This is more especially the case in gall-stone surgery, 
for so many conditions, each one a menace to the patient's life 
or comfort, may be present at the same time. A stone in the 
ampulla, infectious cholangitis, cholecystitis with ulceration of 
stones into the liver, for example, were present in two con- 
secutive cases of my own. For the gidl-bladder condition alone, 
cholecystectomy would have been correct. Hut whether in 
such circum.stances it should be done in the presence of the 
other conditions will depend uj)on the patient’s condition, 
the difficulties or the ease of that particular operation, the sur- 
geon’s former experience, and so forth. In these two I per- 
formed transduodenal chcjledochotomy and cholecystectomy, 
and, after taking away the cystic duct, I left a tul)e in the com- 
mon and hepatic ducts. Both patients recovered. To have 
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attempted such an operation in old or weakly patients would 
have been worse than folly. 

One point which requires further investigation is as to the fre- 
quency and the character of the after-results of cholecystotomy. 
It is desirable that we should know of the frequency of recur- 
rence of gall-stones (and this should be distinguished from 
the spurious recurrence which is the sequel of incomplete re- 
moval of stones) and of the symptoms that ensue when adhesions 
have formed to a chronically inflamed gall-bladder, even after 
all stones have been removed. Of the former, some evidence 
is forthcoming, though no doubt it is not all available; of 
the latter there is also evidence, and Furbringer (“Arch. f. phys. 
udiiit. Therap.,” July, 1903) has said that “post-operative ad- 
hesions to the gall-bladder embitter the lives of many patients.” 

The majority of surgeons will agree with Dr. Maurice Richard- 
son when he says (“Med. News,” May 2, 1903, p; 817): “The 
end-results in simple cholecystotomy arc certainly as gratifying 
as end -results have ever been in any class of abdominal opera- 
tions.” 

Operation. — The operation of cholecystotomy has been prac- 
tised in two ways. In one, the gall-bladder, after being opened 
and cleared of stones, is stitched up and returned within the 
abdomen; this method is known, most inappropriately, as 
“ideal” cholecystotomy or as cholecystenclesis (Courvoisier). 
In the other method the gall-bladder is opened, emptied, and 
stitched to the abdominal wall in such a way that drainage 
through the incision is permitted. The former method, first 
performed by ^leredith in 1883, is rarely, if ever, practised by 
c.^perienced surgeons now. 

Since it has been recognised that many of the symptoms 
iind all the complications of gall-stone disease are due to an 
inflammation in the gall-bladder or bile-ducts, it has properly 
become the custom to drain the bile-pass:iges until the time, 
varying in dilTcrcnt cases, when the inflammatory processes 
have subsided. The great principle which has to be carried 
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out in g^all-stone surgery is drainage. Without drainage there 
is a risk of imperfect healing of wounds made in the bile-jiassages, 
ami, therefi^re, of leakage subsequently of their contents, of 
small calculi or sand or inspissated bile, or even jnis remain- 
ing, and of that condition of the mucosa ])ersisting (stone-form- 
ing catarrh) which was responsilde, in the first instance, for 
the formation of gall-stones. ‘'Ideal cholecystotomy” is any- 
thing but ideal in jiractice, and is an operation that is mentioned 
now only that it may be uneejui vocally condemned. 

Cholecystotomy is performed in the following manner: When 
the abdcmicn has been opened in the manner already described 
and the gall-bladder and duets and the head of the pancreas 
thon^ughly explored and freed from all adhesions, the opera- 
tive area is packed round with gauze swabs wrung out of hot 
sterile salt solution. If the gall-ldadder is of moderate or large 
size, it will be found quite easy to draw the fundus u]) into the 
wound. An aspirating needle is now thrust into the fundus of 
the gall-bladder and all the fluid contents drawn away. Wliile 
this is done the fundus should be seized with a Spencer- Wells 
clij) on each side of the ])uneture, to steady the gall-bladder 
and to hold it forwards when it is enijity and ])erha])s collapsed, 
so that it does not slip away when the needle is withdrawn. 
The fluid removed from the gall-l)ladder should be considered 
sejitic. The needle, therefore, which has been within the bladder 
should not be Icniched, nor should any droj) of exudate from 
the puncture he allowed tc^ soil the hands or any ])ortion of the 
wound. The swabs used to mop the puncture, or those which, 
in a later stage, are .soiled with the fluid from the bladder, should 
at once be thrown away. The puncture in the fundus is now 
enlarged with a snip of the scissors until an ojiening about one- 
half of an inch or even longer is made. The clips which hold 
the fundus at each side of this incision arc now removed and 
reapplied, so that the edge of the incision is seized. By their 
means the wound can now be held open, or when they are 
crossed over, can be securely closed. Through this ojicning a 
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gall-stone scoop is introduced and the stones removed. 
If there are many stones, it is advisable to remove only a few 
at a time; if the scoop be overfull, it is difficult to withdraw 
from the gall-bladder, and some of the stones may fall away 
into the swabs and will have to be sought. It will often be 
found that if many stones arc present in the gall-bladder the 
smaller ones will be near the fundus and one or more larger 



Fig. 249. — ^Shewing the drainage-tube Jixed in the gall-bladder by a single 
catgut suture, and the method of infolding the edges of the wound in the gall- 
bladder. 


ones will lie in the pelvis, near to but not occluding the open- 
ing into the cystic duct. When all the stones that can be felt 
with the scoop arc removed, the clips on the edge of the open- 
ing are crossed so as to pull the edges together, and the fundus 
of the gall-bladder is wrapped in gauze. The swabs which lie 
beneath the bladder are then removed or pushed aside, and 
while the left hand holds the gall-bladder, the fingers of the 
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right hand are slipped along the under surface and the ducts 
are again explored. If a stone or stones be felt in the cystic 
or hepatic ducts, an attempt is made to ''milk them backwards 
into the gall-bladder. If any difficulty is experienced with a 
stone in the pelvis or in the cystiQ duct, the scoop may be re- 
introduced, and may be worked within the bkiddcr in concert 
with the fingers outside. In this fashion a stone which is seem- 
ingly imprisoned may be dislodged. When all the stones are, 
so far as can be seen, entirely cleared away, a final examination 
of the duct is again made, and if it is found to be clear, the 
swabs may be removed from the kidney pouch and from above 
the stomach, one swab only being left beneath the centre of the 

wound. A tube is now in- 
troduced into the gall-blad- 
der. The size most often used 
is about one-third of an inch 
in diameter. About two to 
three inches arc laid witliin 
the gall-bladder, so that tlie 
end of the tul)e reaches ap- 
proximately to the 
The tube is now fixed by a 
single catgut stitch, whicli 
passes, on the one hand, through all the coats of tlie gall- 
bladder except the mucosa just beyond the edge of the opening, 
and, on the other, through the tube. This is tied, and the tube 
thereby is fixed firmly. The incision and this stitch are 
now buried in one of two ways: cither by taking a purse-string 
suture around the wound and tiglitening this, as the tube is 
pushed deej^er into the gall-bladder, as is done in Senn’s method of 
gastrostomy, or a continuous stitch is taken from side to side 
of the incision, taking all the coats excci)t the mucosa, so that 
on drawing this tight the edges arc infolded as in Kader's 
method of gastrostomy. The stitches in either case are made 
to embrace the tube closely, so that no leakage can occur by 



around drainage-tube Vn'- means oi 
a purse-string suture. 
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its side. The swab within the abdomen is now removed, and 
the abdominal wound closed in the usual manner. The gall- 
bladder may be allowed to fall back within the abdomen, or, 
preferably, it may be fixed to the parietal peritoneum in the 
following way : The continuous suture of catgut which is first 
introduced to suture the per- 
itoneum and the posterior 
sheath of the rectus is begun 
at the lower end of the wound. 

When it reaches the middle or 
a little above the middle, the 
needle is passed through the 
wall of the gall-bladder, avoid- 
ing the mucosa as it crosses 
from the left to the right edge 
of the wound. The stitch then 
returns to the lower end of the 
wound, taking the anterior 
sheath of the rectus. The 
upper part of the wound — 
that which ■ lies above the 
tube - is similarly treated, the 
stitch now beginning at the 
top of the wound and work- 
ing downwards to the middle until the gall-bladder is reached, 
when, as before, a single suture is passed through it. The gall- 
bladder is then held by two stitches — one above, one below. 
There is no need to fix the gall-bladder by interrupted sutures 
closely placed together, or even by a continuous suture. The 
two stitches passed in tlie way described suspend the gall- 
bladder quite satisfactorily. 
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rii^. 251. — Drainage-tubes: a, 

Si)lit riil>bor tulie with gauze wick; 
6, tin* rolleii tube of gauze and 
dental rubljer. 


THE OPERATIVE TREATMENT OF STONE IN THE 
CYSTIC DUCT. 

When a stone is present in the cystic duct, it may be loosely 
fixed, being contained in a pouch or diverticulum, and inter- 
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fering very little with the passage of bile and mucus, or it may 
be tightly wedged in the duct and in this way may cause a con- 
dition of hydrops or of empyema, or, in the latest stage, of cysto- 
intestinal fistula. -V stone wedged in the pelvis of the gall- 
bladder is not to be distinguished from a stone in the cystie duet, 
for, when it has been long stationary, the gall-bladder may 
narrow behind it, forming an “ hour-glass gall-bladder,” the jiouch 
in which the stone is lying then resembling a dilated eystic duct. 

When the stone is found in the cystic duct, it may be dealt 
with by crushing, cholelithotrity, by incision of the duct, cysti- 
cotomy, followed by suture of the duct or drainage, or by chole- 
cystectomy, the gall-bladder and cystic duct being removed 
en masse, or by cholecystotomy. 

Of the operation of cholelithotrity, whether for stone in the 
cystic or for stone in the common duct, I have not had, and I 
do not anticipate that I shall have, any e.xpericncc. The method 
seems to me to be one that was only fitted for, perhaps com- 
pulsory in, the earliest days of the operative treatment of gall- 
stones, But at the present time it is rarely if ever necessary, 
and should be reserved only for those cases where any other 
method of removal seems impossible or e.xtremcly hazardous. 
The disadvantages of the method are that it is likely to damage 
the duct, and therefore, perhjips, to lead to rupture, ulceration, 
or stenosis; that it is uncertain, — other stones being overlooked 
and left untreated, - and that some fragments of the crushed 
stone may remain behind to form the nucleus of other stones. 
It is, in fact, a crude and imperfect method. The needling 
of a stone or stones thrt)Ugh the duct-wall finds no place in the 
surgery of to-day. 

Cysticotomy. — The removal of stones from the cystic duct 
through an incision which is .subsequently sutured, or into 
which a drainage-tube is introduced, is an operation that is 
occasionally, though rarely, necessary. The operation was 
first performed by Lindner in 1891 upon a patient from whom 
he also removed the gall-bladder. Kehr, in 1892, removed a 
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stone from the duct and closed the opening by suture, draining 
the gall-bladder. 

The neck of the gall-bladder and the cystic duct are exposed 
by the method of notation of the liver already described. When 
the duct is exposed it is incised, the stone or stones removed, 
and a further exploration of the duct made at (jnee. If the 
bile-passages are found to be clear, the wound may be closed 
by a continuous catgut suture which misses the mucosa. This 
will close the incision satisfactorily, but a second supporting 
layer of sutures, either of catgut or preferably of thin celluloid 
thread, should also be introduced. A drain is then placed in 
the gall-bladder and the alidcjminal wound is closed in the usual 
way. 

When the stone is tightly wedged in the duct and hydrops 
or empyema has resulted, the operation to be practised will 
dejiend very much upon the general condition of the patient 
and upon the especial conditions found when the field of opera- 
tion is exjiosed. As a rule, cholecystectomy should be per- 
formed. It is the ojieration I perform as the routine procedure, 
in the absence of special circumstances which would add an undue 
risk to its performance. I have remo\cd the gall-bladder and 
the cystic duct upon several occasions for these conditions, 
and the results have been remarkably good. In seven cases of 
empyema I have lost one patient, on the eleventh day, from 
suppression (if urine, and of five cases of hydrops I have not 
lost one, and in one case of gangrene of the gall-bladder the 
patient recovered. 

If, however, the co’ndition of the patient is poor and her 
power of bearing any operation is but small, or if the gall-bladder 
be adherent or the mechanical difficulties of the operation, 
owing to thickness of the abdominal walls, be considerable, 
cholecystotomy should be performed. 

It will be found helpful, then, to aspirate the contents of 
the distended gall-bladder very slowly. If the fluid is quickly 
withdrawn, it will be found that the gall-bladder contracts 
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rapidly on to the stone and forms a tight constriction on the 
distal side of it. If, however, the fluid be withdrawn slowly 
and the operator keeps his fingers on the stone, he may be able 
to squeeze the stone backwards into the gall-bladder, which 
is still moderately distended with fluid. The gall-bladder should 
never be emptied until a very thorough attempt at disjdacing 
the stone has been made. This little manoeuvre is one the use 
of which I have experienced. The reason for its success is easy 
to understand. The fact that the stone has been displaced, 
and that, therefore, the cystic duct is clear, will be appreciated 
when bile is seen to flow from the gall-bladder. After dislodging 
the stone the gall-bladder may be drained as in the ordinary 
method of cholccystotomy, or the gall-bladder may be removed. 

If it is found impossible, after persistent efforts, to dislodge 
the stone, the operation of cysticotomy is performed, or the 
gall-bladder is drained and the abdominal wound is closed. 
The tube used for draining the gall-bladder should be of large 
size — half an inch or even more in diameter. After the lap.se 
of a few days the stone may be dislodged spontaneously. If it is 
not, then the tube may be removed and the gall-bladder be 
syringed with hot sterile salt solution, or with olive oil or soaj) 
solutions. In one or other of these ways the stone may be dis- 
placed, or, it is supposed, in part dissolved. Even after .seven- 
teen days, as in one of my earliest cases, the stone may mov'e 
into the gall-bladder and escaj^e from the wound. A biliary 
fistula is then left, which closes spontaneously in the usual 
manner. 

If the stone remains unmoved, then a mucous fistula per- 
sists. These fistulte were much more commonly seen in the 
early days of gall-stone surgery than they are now. When they 
exist, it is for the patients to decide whether the discomfort 
thereby caused is great enough to compel them to undergo a 
further operation fi)r their relief. As a rule, they cause but 
trivial inconvenience. Their treatment by operation consists 
in destroying the mucous membrane of the gall-bladder either 
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by the scraper or by the cautery, or by the knife or — and this 
in preference -by making a further attempt at the removal 
of the impacted stone, and, failing that, by performing the 
operation of cholecystectomy and removing the cystic duct 
entirely. 

Treatment of Biliary Fistulse. — If, in operating upon a patient 
for gall-stone disease, a fistula be found between any part of 
the intestinal canal, on the one hand, and the gall-bladder and 
cystic duct, on the other, the adherent and communicating 
viscera should be separated. This must be clone with great 
gentleness, so that no unnecessary damage is done to the stomach 
or intestine. When a complete separation has been made, the 
ojxjning into the intestine must be trimmed and its closure se- 
curely effected by suture. As a rule, a continuous suture of cat- 
gut, embracing all the coats of the gut, and outside this a con- 
tinuous suture of fine Pagenstecher thread, will prove the most 
satisfactory method of closure. The opening in the gall-bladder 
or in the cystic duct may be closed by suture ; it may be drained 
or, preferably, the gall-bladder and the cystic duct together may 
be removed, as in the cases under my own care to which reference 
has already been made. 

CHOLECYSTECTOMY. 

Indications for the Performance of Cholecystectomy.— In 

1902 I read a paper, entitled “A Series of Cases of Cholecystec- 
tomy,” before the Yorkshire Branch of the British Medical 
Association. I gave then the following indications for the 
performance of this operation: 

1. In injuries of the gall-bladder, rupture, stab or bullet 
wounds. 

2. In gangrene of the gall-bladder. 

3. In phlegmonous cholecystitis. 

4. In membranous cholecystitis. 

5. In chronic cholecystitis with dense thickening of the walls 
of the gall-bladder and cystic duct, with or without stenosis of 
the cystic duct, and in chronic cholecystitis, when the gall- 
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bladder is shrixx'lled and puckered and universally adherent. 
In such cases it is no longer a receptacle for the bile. 

6. In distension of the gall-bladder, hydrops or empyema, due 
to blockage of the cystic duet by calculus, stricture, gnjvvtli, or 
external inflammatory deposits; or in cases of mucous fistula 
following operations for tliese conditions. 

7. In cases of fistula between the gall-bladder or the cystic 
duet, on the one hand, and the stomach, duodenum, or colon, 
on the other. 

8. In multiple ulcerations of the gall-bladder or the cystic 
duct, wlien gall-stones have erode<l their way througli the walls 
into the liver, the duodenum, or other protective adherent 
masses. 

9. In primary carcinoma of the gall-bladder. 

Speaking broadly, it may lx; said that, in cases of an inflam- 
matory cliaracter, if the cystic duct is blocked or is .so damaged 
by a stone as to be likely to have a stricture develojMjd therein, 
the gall-bladder should be removed ; if bile can pass through 
the duct into the gall-bladder, cholccystotomy may lx; safely 
I)crformed. 

The result of my early cases was so satisfactory that I was 
led to jmt the ojxjration to a more extended proof, and, as my 
experience increases, I am tempted to ask whether it would 
not be the better treatment in many gall-stone operations to 
remove the gall-bladder entirely. 

The experience of every surgeon who has worked exten- 
sively in this field of surgery is that the chief purpose and the 
main indication in any operation for gall-stones is the drain- 
age of the gall-bladder and bile-ducts. Of the validity of this 
experience there can be no question. We know that gall-stones, 
are rendered troublesome by the cholecystitis or the cholangitis 
which they are the means of arousing. In many cases it is 
because of the inflammatory consequences that an operation 
is demanded. The essential part of any operation would, there- 
fore, seem to be the drainage of the gall-bladder, prolonged for 
such a time as to allow a complete subsidence of the inflamma- 
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tory process. But in the very great majority of cases the secon- 
dary inflammation has its origin, and runs its course, entirely 
within the gall-bladder; an infection of the hepatic or common 
ducts docs not occur. In many cases, therefore, in removing 
the gall-bladder, we are doing away with the necessity for drain- 
age by removing that structure the drainage of which seemed 
imperative. 

It is within the gall-bladder that the great majority 
of stones are formed; it is within the gall-bladder that the 
secondary inflammatory troubles break out, and are, in the 
majority of cases, altogether limited. The removal of the gall- 
bladder, therefore, does away with the need for drainage. It 
renders less likely the inflammatory consequences of their 
presence. If, however, the need for drainage is absolute, it 
is possible — in fact, quite easy — to drain the ducts after the 
gall-bladder has been removed. After the division of the 
cystic duct the stump of the duct maybe slit up until the hepatic 
duct is reached, or the cystic duct may be cut off flush with 
the common duct. It is then quite a simple matter to explore 
upwards and downwards wdth a gall-stone scoop or with the 
finger to make certain that the ducts arc clear of calculi, and 
then to stitch in, by a single catgut suture, a rubber drainage- 
tube. The x^resence of stones in the common duct does not 
debar one from removing the gall-bladder. In two cases I 
have removed stones from the ampulla of Vater by duodeno- 
choledochotomy, and have then at once removed a chronically 
inflamed gall-bladder full of stones, which were ulcerating 
into the liver, and, after dividing the cy^stic duct to the common 
duct, have stitched in a rubber drainage-tube. Both patients 
recovered without the slightest interruption. The plea, there- 
fore, that the need for drainage is opposed to the routine re- 
moval of the gall-bladder is answered by the facts that when the 
gall-bladder is removed, the need for drainage does not often 
exist, as that need was due to the presence of the gall-bladder, 
and that, if desirable or necessary, it can be carried out without 
the smallest difficulty. 
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An examination into the recorded cases of carcinoma of 
the gall-bladder and of the adjacent portions of the liver shews 
that in approximately 95 per cent, the malignant change is 
due to the chronic irritation of gall-stones. If the gall-bladder 
is removed there will, of course, be no chance of this malignant 
growth occurring. This is not, howe\'cr, a point of much im- 
portance, for the cases of carcinoma arc, as a rule, those in which 
no operation has been done; by the time the surgeon sees the 
cases the gro^vth is already there. To make the argument 
for cholecystectomy a strong one, from this point of view, it 
would be necessary to shew that malignant disease occurred 
after cholecystf)toniy, and, so far as I know, this had not been 
done at the time my pajier, already referred to, was written. 
Since then, however, my colleague, Mr. Lawford Knaggs, has 
recorded an exemplary instance of this. The case is given at 
length in the chapter dealing with the (General Pathology of 
Gall-stone Disease in my book on “ Gall-Stones and Their Sur- 
gical Treatment.” A similar instance is recorded by Air. Alayo 
Robson. The patient was a lady, aged fifty -seven, upon whom 
cholecystectomy was performed in February, 1902. A good 
recovery followed, and the patient remained well up to August, 
1903, except for piiin in the gall-bladder. On examination a 
tender lump could be felt in the gall-bladder region. On open- 
ing the abdomen a second time, in October, 1903, the gall-bladder 
was found the size of a small hen’s egg, full of solid material. 
On incising it the swelling was found to be new-growth Avhich 
was infiltrating contiguous parts of the liver. The gall-bladder 
and adjoining part of the liver were removed successfully. 
Cases such as these strengthen materially the plea for chole- 
cystectomy. In two recent cases of my own, gall -bladders which 
were supposed to be affected only with chronic inflammation 
have proved, on microscopic examination, to be the seat of 
early malignant changes. 

For a further discussion on the relationship of gall-stones to 
cancer of the gall-bladder see the ‘‘ Lancet,” 1905, vol. i, pp. 
1059 and 1227, 
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In the very great majority of operations for gall-stones there 
is ample evidence of long-standing inflammation in and about 
the gall-bladder. The normal smoothness of the gall-bladder 
is gone, its deep blue eolour is lost, its onee supple walls have 
beeome thiekened and tough. A glance at a gall-bladder dur- 
ing other abdominal ojierations will tell one in a moment whether 
stones are lying there. If the gall-bkidder is blue, it is healthy; 
if opaque and grey or yellow there are, or there certainly have 
been, stones, and a chronic inflammation aroused by them. 

In some cases, therefore, it will be conceded that cholecystec- 
tomy is the more desirable operation, but before its routine 
adoption is advocated it is necessary to shew that the gall-bladder 
is useless, and that its removal does not add any risk as com- 
pared with eholccystotomy. In the abstract one might be in- 
clined to think that the loss of a bile reservoir capable of empty- 
ing on demand would be a serious matter to the individual, 
or, at the least, a disability. The perfection of the mechanism 
of digestion, so graphically told by Lawlow, would seem to re- 
quire that bile sliould be ejected in spurts, as it were, into the 
duodenum during digestion. But there is clinical experience 
in abundance to shew that when all the bile is discharged from 
the body tlirough an external biliary fistula, without a drop enter- 
ing tlie intestine, the individual suffers no sign of disability 
of any kind. There is abundant evidence also, furnished by 
my own cases and by many others, to shew that the removal 
of the gall-bladder does not interfere with digestion; that the 
individual eats well, gains in weight, and to all appearance has 
the same iluodenal digestion as an ordinary healthy individual. 
The gall-bladder, therefore, if not useless, can quite well be 
spared. 

The removal of the gall-bladder in cases judiciously selected 
does certainly not involve a greater risk than the operation of 
eholccystotomy. I have, in fact, in several cases, been convinced 
that the removal of the gall-bladder made the operation simpler 
and shorter tlian it would have been if a multitude of small 
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stones had been removed. By carrying out the operation in 
the manner described below it will be found a safe, speedy, and 
simple proceiiure. During the last three years I have inclined 
more and more to the i)erformance of cholecystectomy, and 
after some hesitatpm and .some trepidation, which experience 
has removed, I am stn^ngly disposed to advocate the frequent, 
though certainly not the invariable, adoption of this o])eration 
in preference to cholecystotomy. Its advantages are that the 
operation removes the chief source of the disease; tliat it therel)y 
l^rcvcnts, in great measure, a recurrence either of stones or of 
the inflammation wliich betokens their presence; that growths 
in the gall-bladder or adhesions around it are subsequently im- 
possible, and, finally, that the wound, if drainage is not required, 
may be caused to he(d throughout by first intention. The gall- 
bladder is devoid of any strikingly useful purpose, and its re- 
moval docs not add appreciably to tlie danger of the o])eration. 
If drainage of the ducts is necessary, it can be carried out quite 
satisfactorily. The presence of a stone in the common duct 
does not prohibit the operation, but drainage of tlic duct, after 
removal of the stone in the duct or in the ampulla, is necessary. 

The one disadvantage that may justly be urged against chole- 
cystectomy is this: that if a late operation should become 
necessary, — for stones can, and do, form in the hepatic and cf)m- 
mon ducts, such an operation would be more difficult and 
almost certainly more dangerous. The possibility of a further 
operation being necessary cannot be denied, but the likelihood 
of it is negligible. 

The Operation. — Cholecystectomy was first j^erformed by 
Langenbuch on July 15, 1882. 

The operation is performed in the following manner: Mayo 
Robson’s incision is made, the abdomen opened, the adhesions 
separated, and the liver rotated in the manner already described. 
The gall-bladder may be removed from before backwards or 
from behind forwards; that is to say, the cystic artery and 
duct may t)e first cut across and the gall-bladder stripped up 
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towards the fundus, or the peritoneum around the fundus may 
be first divided and the gall-bladder stripped up towards the 
cystic duct. I have adopted both methods, but prefer the 


rij^. 252. “Cholfcystcctomy. 1 he liver is rotated so that the gall-bladder 
lies oiitsitle the abdominal wound. The cystic duct and artery are seen. The 
wound is packed olT with swabs; these are not shewn in the subsequent draw- 
ings. 

former, as the only difficult jiart of the operation— the ligation 
of the pedicle — is accomplished first; in the latter the blood 
trickling down from the denuded area of the liver may obscure 
the view. 
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The liver being held upwards, the cystic duct and its ter- 
mination in the common duct are defined. A circular perito- 
neal incision is now made around the cystic duct, about half 
an inch from its termination, and a peritoneal cuff is stripped 
up towards the common duct. In this way the cystic duct is 
cleared to the view. Two clips with a curved beak are now 
placed on the cystic duct, and the duct is divided between them. 
The clip on the gall-bladder side prevents any leakage during 



V 

Fiji- -53- — t-'hok-cysiccioniy. The cystic duct is clamped between two pairs 
of Moyiiihan’s forceps find divided. 

the further steps of the operation. The stump of the cystic 
duct is ligated with catgut, and the clip on its divided end is 
remo\'cd. The frayed end of the duct is trimmed away with 
scissors. The cystic artery and vein are now defined. They 
lie above and to the inner side of the divided duct, and may be 
readily seen by gently stripping with gauze that part of the pedi- 
cle which remains. Two clips are applied and the vessels are 
divided between them. The proximal end of the vessels is now 
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ligated with catgut, and the clip which secures them is removed. 
Occasionally, another vessel than the cystic artery may need 
to be clipped and ligated ; it is a separate branch of the hepatic 
which passes to the common and cystic ducts. If there is no 
inflammation of the common duct, and if, therefore, there is 
no need for drainage, the stump of the cystic duct may be covered 
completely by its peritoneal cuff, which is fixed over it by one 



2 s-j. ’-Cholecystectomy. The cystic tluct and artery arc tied, the 
former as close as possible to its termination. The gall-bladder is being stripped 
np from the liver. The cut end of the cystic duct is closed by forceps. 


or two sutures of fine Pagenstccher thread. A small flat swab 
is then placed over the common duct, and the separation of the 
gall-bladder from its fossa is begtm. This is most easily and 
expeditiously effected by working upwards towards the fundus 
with the index-finger, which is insinuated at first between the 
pelvis of the gall-bladder and the liver. The finger may be 
covered with gauze, so as to make the separation easier. A 


41 
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little iiatience will soon secure that the gall-bladder is stripped 
cleanly away and is left attaehed only by a peritoneal fold around 
it. This fold is then divuled about one-half to three-fourths 
of an inch away from the liver, and the gall-bladder then comes 
away. A raw surface .fringed by a collar of loosely hanging 
peritoneum is now left. From this raw surface there may lie 
some oozing. This is checked by the pressure of a .swab wrung 



255. — Cholecystectomy. The jjeritoneum is bcinj.^ divided between the 
gall-bladder, which is partly stripped, and the liver. 

out of hot sterile salt solution. Rarely a suture may be neces- 
sary if any vessel bleeds. This is passed with a curved intes- 
tinal needle and tied gently. When all the oozing has .stopped, 
the peritoneum around the denuded surface is closed over it 
by a continuous suture of catgut which passes from the liver- 
edge to the cystic duct. A final cleansing of the operative area 
is needed, and the abdomen may then be closed. 

If, however, drainage of the common duct is necessary, it 
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may be secured in one of two ways —either immediately or after 
the lapse of a few days. If immediate drainage is desired, the 
cystic duct is not ligated in the manner described. When that 
stage in the operation is reached, tlie clip is removed from the 
stump of the cystic duct, and the cut edges are seized with fine 
French vulsella. The duct is reached, and an opening is made 
into this, at its junction with the hepatic duct, of sufficient size 



Fig. 258. — Cholecystectomy. Drainage of the hepatic duct, which, for puqioses 
of illustration, is shewn pulled forward from its normal position. 


to permit of the introduction of a rubber tube. Tliis is fixed 
in the duct by a suture of catgut which picks up the wall of the 
common duct a little distance away from the cut edge. To the 
outer side of this tube a second one is placed, being split and 
having a gauze wick into the kidney pouch. This second tube 
may come through the abdominal wound or be made to pro- 
ject from a stab wound in the loin — preferably the former. If 
it is thought desirable to postpone the drainage for a few days. 
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the following plan, which I have found convenient, may be 
adopted. The clip on the cystic duct is removed and a small 
clip placed so that the open end of the duct is just seized. 
Around this a single thin catgut ligature is placed. The peri- 
toneum is not stitched over the stump of the duct. A rubber 
tube is now passed down to the ligated duct, and it may be fixed 
by passing a stitch through it and through the peritoneal cuff. 
The peritoneum is not sutured over the divided end of the duct. 
The catgut ligature which closes the duct soon gives w’ay, - 
in three or four days, — and bile then begins to flow through the 
tube. By this time an imjx;rmeable rampart of adhesions will 
have formed around the tube, and will efTcctually prevent any 
leakage into the general peritoneal cavity. 

Drainage may or may not be necessary after cholecystec- 
tomy. If cholangitis be present, as in those cases where a 
stone is also removed from the common duct or from the am- 
pulla, it is certainly necessary. If, however, the inflamma- 
tory changes are limited to the gall-bladder, drainage need not 
be provided, the whole abdominal wound being tightly closed. 

LUMBAR CHOLECYSTOTOMY OR CHOLECYSTECTOMY. 

In a certain small proportion of cases the opening or the re- 
moval of the gall-bladder in the loin may be deemed necessary, 
as, for example, when a mistaken diagnosis of renal tumour 
has been made and the gall-bladder has been exposed. W. P. 
Manton (“Amer. Med.,” Oct. 4, 1902) describes a case of extir- 
pation of the gall-bladder through a lumbar incision. The 
diagnosis in this case was nephroptosis with probable cystic 
metamorphosis of the kidney. AVlien the kidney was brought 
out of the lumbar wound, the gall-bladder containing a number 
of stones could be easily palliated, and was so thoroughly shut 
off from the general peritoneal cavity, either by adhesions or 
because of its anomalous situation, that the operator was able 
to remove it, with the cystic duct, without much difficulty. The 
gall-bladder and the cystic duct contained nineteen stones. 
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Cholecystotomy Performed upon the Left Side. — Carl Beck 
(“Annals of Surgery,” vol. xxix, p. 593) records a ca.sc of cholc- 
cystotomy in which, owing to transposition of the viscera, the 
liver lay in the left side of the abdomen, and the incision had, 
therefore, to be made through the left rectus muscle. 

THE SURGERY OF THE HEPATIC DUCT. 

Wlien calculi arc arrested in the hepatic duct, they may be 
removed through incisions made into the gall-bladder, into the 
common duct, or, rarely, into the hepatic duct itself, or they 
may be crushed and the fragments pressed onwards into the 
common duct. In the very great majority of instances stones 
which are felt in the hepatic ducts can be milked downwards 
and removed during cholecystotomy or during cholcdochotomy. 
In very exceptional instances, however, the ixirformance of 
hepaticotomy — that is, incision of the hepatic duct— may be 
necessary. 

Hepaticotomy. -The oi)eration was first i)erformcd by Kocher 
on November 8, 1889, unintentionally and unknowingly. In 
the hepatic duct, which was closely adherent to the gall-bladder, 
a stone was tightly wedged. The duct was opened and the 
stone was remcjved. Shortly afterwards the abdomen was re- 
opened, as symptoms of peritonitis were present. Bile was 
found in the general peritoneal cavity. The patient died. 

Other operations were performed by Cabot (1892), Elliot 
(1894), Czerny (two cases), Kehr, and recently Delagenicre and 
Rogers. Cabot’s case was one in which many calculi were re- 
moved from the gall-bladder. A large stone was then felt in 
the hepatic duct, deep under the liver. The duct was opened 
wdth very great difficulty and the stone e.xtracted. The duct 
and the gall-bladder were drained, and the patient recovered. 

Elliot (“Annals of Surgery,” vol. xxii, p. 86) gives the follow- 
ing account of his case: 

“On September 4 I opened the abdomen by an incision in 
the upper right linea semilunaris. The gall-bladder was found 
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empty and flaccid; the ducts were palpated, and a stone was 
felt deep under the liver in the hepatic duct. The stone could 
not be pushed along the duct nor crushed with the fingers. No 
other stone was felt in the common or cystic duct. After sepa- 
rating numerous adhesions the stone was seized between the 
thumb and forefinger of the left hand and pulled up from its 
deep positicjn. Adhesions and duodenum were jmshed aside 
until the stone apjxjared between the fingers with only the peri- 
toneum and the wall of the duct covering it. The field of opera- 
tion was packed with gauze to prevent contamination with bile ; 
the duct was incised, and a stone the size of a robin’s egg ex- 
tracted. The duct was closed at once with catgut sutures, a 
second row of silk sutures, including the peritoneum, being placed 
outside. The duct was held with the fingers, and very little 
bile escaped. A drainage-tube and gauze were packed down 
to the sutured duct. A rapid and complete recovery followed. 
The duct did not leak, and on the second day the gauze drain 
was removed. (In the fourth day the abdominal wound was 
completely closed by provisional sutures. The jaundice had 
partially disappeared, and the stools were natural in colour. 
The patient was well in three weeks. Eight months after opera- 
tion he was known to be in perfect health.” 

In Czerny’s case and in one of Kehr’s the duct was ruptured 
during the manipulations attendant upon the removal of stones, 
and the wound was closed by sutures. An interesting case of 
hepaticotomy is related by Leonard Rogers. 

The following are the only two cases of hepaticotomy which 
I have performed: 

Case i. —Cliolccystotomy; hepnticotomy; recovery. — E. F., 
female, aged forty -six. The patient was admitted complaining of 
attacks of pain in the right side and jaundice. She has had many 
attacks of pain, attended by nausea, retching, vomiting, and some- 
times by collapse and profuse sweating, followed always by jaun- 
dice. The first attack was four years ago, and then attacks came 
about every six months up to the last few weeks, when there have 
been several. During the last month she has had several 
rigors, with high temperature, vomiting, and diarrhoea. Pain 
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in the rijjht side has been acute, and tenderness is exquisite. 
The liver'is enlarged. A diagnosis of stone in the common bile- 
duct was made. 

Operation June 17, 1905. Mayo Rokson’s incision. Gall- 
bladder found full of stones; 32 were removed. The ducts 
were then explored, a great many adhesions ha\’ing first to be 
separated. The common bile-duct was clear, but in the hepatic 
duct a large stone was felt. A ])crsistent effort to dislodge this 
failed, and an incision was then made directly over the stone, 
which was remo\ ed. It was about the size of a Barcelona-nut. 
A scoop was i^asscd upwards in the he])atic duct, and 5 more 
smaller stones were remo\ ed. The finger was then readily intro- 
duced into the duct and passed both ujnvanls and downwards 
but no calculi were felt. A tube was stitched in the hcp.'itic duct, 
and a second tube in the gall-bladder. Tlie ])atient went on well 
for about ton days. Then the jaundice which had lessened began 
again to increase; a rigor followed, and on the next day a small 
stone was expelled through the wound. I'rom this time the 
progress was nipid and satisfactory and the ])atient returned 
home on July i8th with the wound healed. 

Case 2. — Cliolecyslotomy; hepaticoloiny. — M. T., female, aged 
sixty. Fourteen years ago she had a severe illness, lasting some 
weeks, which she bclie\'OS was typhoid. During this illness she 
had a tender swelling in the right hypochondrium and she also 
became jaundiced. The jaundice subsequently disappeared and, 
with this exception, she has nc\'er sulTercd from any abdominal 
complaint until four months ago. At that time she had an at- 
tack of severe abdominal pain of a colicky nature, most intense 
to the right of the epigastrium. The onset was accompanied by 
shivering; then there occurred vomiting, and she became jaun- 
diced. A similar attack occurred at the beginning of this year 
(two months ago), another three weeks ago, and a third attack 
came on soon after her arrival at the .\ursing Home. The 
attacks are preceded by a feeling of tightness and stillness over 
the lower ribs on the right side. The jaundice lessens in degree 
between the attacks only to deepen again after the onset of pain. 
On examination, a markedly jaundiced woman, presenting an 
indefinite tender swelling projecting from the right costal mar- 
gin. There is some rigidity of the upper segment of the right 
rectus ; stools pale-coloured ; urine contains a small amount of 
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albumen and a trace of bile jiigment ; the temperature chart 
was of the characteristic “steeple” form. Two days after 
admission the temperature and pulse had fallen to normal, and 
on the fourth day the swelling and rigidity in the hypochondrium 
had almost gone, while the jaundice was less, and the motions 
were coloured with bile. 

Operation February 21st. Robson’s incision. The gall- 
bladder was found to be thickened and packed with stones which 
also extended along the cystic duct. The gall-bladder was 
opened and numerous stones removed, the majority being 
facetted, about half an inch in diameter, but 2 of the calculi — one 
situated in the fundus, the other fitting the pelvis - were of the 
size of nutmegs. Further e.xamination revealed the presence 
of stones in the hepatic duct. 'Attempts to milk them down- 
wards into the common duct having failed, the hepatic duct 
was incised and several stones and some debris extracted. A 
probe, followed by the finger, was then passed through the gall- 
bladder and cystic duct into the common duct, which was found 
to be quite clear. Another probe inserted into the hci)atic duct 
also met with no obstruction. The incision in the hepatic duct 
was sewn up with fine catgut, a drainage tube inserted in the 
gall-bladder, and the abdomen closed, leaving a split drainage 
tube passing down to the neighbourhood of the suture line in 
the hepatic duct. Recovery was quite uneventful. 

The operation of hepaticostomy, or the opening of the hep- 
atic duct, and the suture of the duct in the abdominal wound, 
was first performed by Knowsley Thornton in 1888. He re- 
moveil 412 stones from a dilated hepatic duct which formed a 
swelling closely resembling the gall-bladder. The duct was 
stitched to the abdortiinal wall and drained. The fistula closed 
in fourteen days. 

A remarkable case is recorded by H. V. Chapman. An ab- 
dominal tumour, about the shape and size of a large kidney, 
was felt in the abdomen; it was connected with the liver. The 
abdomen was opened over the tumour by an incision 13 cm. 
in length, between the umbilicus and the anterior superior spine. 
There were numerous adhesions which were readily freed. The 
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tumour was seen to consist of a portion of the liver near its an- 
terior margin; at the lower part the wall was thin and seemed 
likely to burst. A tn>car was plunged in, and 480 c.c. of lightly 
bile-stained fluid were withdraAvn. Then, with a round' needle, 
the tumour was stitched to the abdominal wall, and a few days 
later was oix?ned ami 127 calculi were removed tlierefrom. 
The case is described by I’antaloni as “ transhepatic hepaticos- 
tomy.” An example of “subhepatic hepaticostomy” is recorded 
by Nicolaysen, of Christiania. The patient was a little girl, 
aged eight, in whose abdomen a cyst 17 cm. long and 15 cm. 
broad was felt. The swelling descended about three finger- 
breadths below the umbilicus. *\. year before there hafl been 
jaundice for three months; from this the patient recovered, and 
attended schcjol to within three days of her admission to hospital. 
At the operation the cyst was fixed to the abdominal wall, and 
six days later was aspirated. Death occurred one day later. 
The cyst was found to be formed by a dilatation of the whole 
of the hepatic and of a part of the common duct. The hepatic- 
duct had been stitched to the abdominal wound. There was 
no tumour, and no stone could be found. Xicolaysen considered 
that the deformity was congenital in origin. 

Leonard Rogers (" Brit. Med. Jour.,” vol. ii, 1903, p. 706) re- 
cords a case in which the hejiatic duct was opened under the im- 
pression that it was the gall-bladder; it was brought to the surface 
and drained. The patient died the next day; it was then found 
that the hepatic duct, and not the gall-bladder, had been opened. 
The duct was immensely dilated behind an impacted stone. 

Access to the duct may be readily obtained, as was first 
shewn by Elliot, by placing a sand-bag under the patient’s back 
at the level of the liv-er. The manoeuvre of rotation of the liver 
already described makes it a simple matter to expose the duct 
to view and to easy handling. 

The operation of hepaticolithotripsy or the crushing of a 
stone in the hepatic duct is at times the safest arid the speediest 
method of dealing with such an obstruction. It was first sug- 
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gestecl by Kocher in 1890, and has been performed by Mayo 
Robson, Delagenidre, and recently by Marcel Baillet (“Bull, et 
Mem. Soc. de Chir.,” vol. xxix, p. 1194). The last case was one 
in which choledochotomy and suture of the common duct had 
been performed. The symptoms were not relieved, and nine 
days later the abdomen was reopened and a stone, found in the 
hepatic duct, was crushed. The result was good. 

In a case of obstruction of the lower end of the hepatic duct 
Qucnu (“Bull, et Mem. de la Soc. de Chir.,” vol. xxxi, p. 218, 
March 7, 1905) united the enormously distended hepatic duct to 
the stomach, performing the operation of he paticogastr ostomy. 
The case proved fatal. 



CHAPTER XL. 


OPERATIONS FOR OBSTRUCTION OF THE COMMON DUCT. 

CHOLEDOCHOTOMY. 

A STOXE may be impacted in the common duct in any point 
of its course. The stone may be solitary, or tliere may l)e, 
and commonly are, more stones than one. A stone may be 
fixed in the ampulla, and a second stone, or se\'eral, may be 
wedged in the upi)er piirt of the duct, or ev'cn in the hepatic 
duct. 

Access to the duct may be obtained in three directions : 

1. Al)ovc the duodenum by sujmiduodenal choledochotomy. 

2. Behind the duodenum by retroduodenal choledochotomy. 

3. Through the duodenum by duodeno-choledochotomy. 

First, Choledochotomy Performed upon the First Portion of 

the Common Duct. —The operation was first suggested by Lang- 
enbuch in 1884, first performed by Kummcll in the same year, 
and first performed successfully by Knowsley Thornton in 1889. 
This is the simplest operation, and in my experience has been 
that which 1 ha\'c been most frequently called upon to perform. 

The position of the patient during the operation is a matter 
of great importance. All the steps of the operatiem u]) to the 
suture of the abdominal wound are simplified by placing a large 
sand-bag under the patient’s back behind the liver, as already 
described. The talde may be slightly tilted, S(j that the feet 
of the patient are lowered four or five inches and the head cor- 
respondingly raised. Mayo Robson’s incision is made —that is, 
a vertical incision, abemt five inches in length, near the outer 
l^order of the rectus, and an oblique upward and inward i^ro- 
longation from this, about one-half of an inch from the costal 
margin, for about two inches or more, if necessary. 'J'hc abdo- 
men is opened, the kidney and stomacli swabs carefully placed 
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in position, all adhesions carefully separated by gauze stripping 
or divided and ligated, the bleeding points being carefully sought 
and at once ligated in this as in all stages of the operation. 

The gall-bladder and the edge of the liver are now grasped 
in the hand, being first covered by gauze, so that a firm grip 
may be obtained. They are dragged gently but firmly down- 
wards from under the costal margin, and the liv'er is then rotated 
so that the posterif)r surface of the gall-bladder now looks for- 
wards and upwards, and the common duct is stretched and 
brought much nearer to the abdominal wall. In thin patients 
the common duct is brought quite on a level with the skin-wound; 
in fat patients this is not possible, but in all, the duct is made 
easy of access. It is possible to explore it thoroughly, to incise, 
and, if need be, to stitch it without, as a rule, any difficulty. 

The common duct now being exposed is surrounded very 
carefully with swabs and the position of the stone defined. It 
will often be found to slip about in the dilated duct and to be 
very elusive. This is, from some points of view, a disadvantage, 
but it often enables the surgeon to move a stone impacted low 
down in the duct into the upper and more accessible portion. 
The stone is now grasped between the index-finger and thumb 
of the left hand, and the duct incised over the stone, the cut 
being of such size as to permit the easy removal of the stone. 
With a pair of forceps or with a gall-stone scoop the stone is 
now dislodged. Immediately after it bile will flow, and this the 
assistant wipes away at once, before there is time for it to soil 
the parts around. Such bile is always, or almost always, in- 
fected by the Bacillus coU communis, if not by other organisms. 
Any other visible stones are removed, and the scoop is passed 
upwards and downwards along the ducts to explore. It will 
always be found that the duct is of large size, partly as the 
result of an old-standing cholangitis, partly perhaps because 
of the increased tension of the bile therein. The duct will, 
therefore, be large enough in most cases to admit the finger, 
and in this way alone can a perfectly satisfactory exploration 
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of the duct be made. A stone that will evade detection by the 
scoop is at once perceived by the finger. The finger, therefore, 
should always be passed both upwards and downwards along 
the duct and a free exploration made. A stone even in the 
ampulla may, by the coiijoined manipulation of the fingers on 
the duodenum and a finger within the duct, be coa.xed upwards 
into the duct and removed. 

This digital exploration should always be resorted to in com- 
mon duct stone, but it must be remembered that the duct is 
a septic tract. A glove-finger may, therefore, be put on before 
the exploration, or the glove on that hand may be cliangcd. 
It is often advisixblc to jiush intt) the duct, both upwards and 
downwards, a wick of sterile gauze. This, when withdrawn, 
will often be found to have little calculi and particles of sand 
or grit adhering to it. After the iluct is cleared of stones two 
courses are open to the surgeon. He may either close the duct 
by suture or he may drain the duct by a rubber tube. Each 
case must be decided as seems best, but, on the whole, it will 
be found both desirable and necesstiry to drain. 

Drainage of the common duct may be direct or indircc't - 
direct, when a tube is introducetl into the opening in the duct 
made for the extraction of the stone; indirect, when the duct 
is sutured and a drain is left in the gall-bladder or in the stump 
of the cystic duct left after removal of the gall-bladder. In 
some instances one method, in other instances the other, m,ay 
seem the l)est. Hut in nearly all cases drainage by one or other 
of these methods is imix;rativc. If the common duct is chased 
by suture and the gall-bla<lder drained, it is prudent, though 
not always necessary, to leave in the wound a wisp of gauze 
whose end lies against the sutured line. 

If drainage is employed, a rubber tube is pas.sed upwards 
towards the hepatic duct for about an inch. If the opening 
in the duct is very wide, it may be narrowed by a stitch or two 
of catgut, introduced by I^embert’s method. The tube is 
stitched in by a single catgut suture, which picks up the wall 
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of the common duct a little outside the edge and passes through 
the tube. So long as this stitch holds— and it holds about seven 
to ten days — the tube will remain in place. In addition to this 
tube another drain is necessary on the outer side of the duct. 
For this I prefer a rubber tube, split longitudinally, with a fine 
gauze wick. The tube lies to the outer side of the duct in the 
kidney pouch ; it may be brought out of the abdominal incision 
or made to present in a stab wound in the loin— preferably the 
former. A third tube to lie to the inner side of the duct is occa- 
sionally necessary. The gauze wick projects about two inches 
from the inner end of these tubes. These tubes are left in for 
from three to ten days, as seems necessary. There is no ad- 
vantage in removing them early. 

If it is deemed prudent, the common duct may be closed 
by suture. This is done by a continuous stitch of catgut or 
fine celluloid thread taken from end to end of the incision and 
introduced in two layers. It is important to avoid wounding 
or penetrating the mucosa, as any suture which gains access 
to the lumen of the duct may form the nucleus of a calculus. 
When the wound is securely closed, a split rubber tube with a 
gauze wick may be passed down to the duct, as a matter of 
precaution in the unlikely event of any leakage ensuing. 

There docs not seem to be any general agreement among 
surgeons as to the propriety or advisability of adopting drainage 
after the removal of a stone from the common duct. A dis- 
cussion was recently held at the Sociotc de Chir. de Paris (“Bull, 
ct Mem. de la Soc. dc Chir. de Paris,” vol. xxix, p. 1194), in which 
several surgeons gave their experience. Michaux, in twelve 
choledochotomies, had sutured the duct in all, ami the results 
were “very satisfactory.” A drain was left in contact wdth 
the suture-line, and in “three or four” there was a slight escape 
of bile. Quenu had abandoned suture entirely, as second opera- 
tions, owing to blockage of the duct by the infolded mucosa or 
blood-clot, were sometimes called for. Schwartz considered 
that suture of the duct might be responsible for certain disasters. 



656 


ABDOMINAL OPEUATIONS. 


and he aih iscd drainage in all cases. Hartmann considered 
that suture of the common duct was “always unnecessary and 
sometimes harmful.” In my own early cases I not infrequently 
stitched the wouiwl in the ditct, but in a'scrics of 22 consecutive 
cases I have drained the duct and all the patients have recovered. 

The whole operation area is now gently wiped with sterile 
swabs wrung out of salt solution, and the liver is replaced 
and the abthsminal wound closed in part or wholly, as may be 
necessary. 


ROTATION OF THE DUCT. 

There arc cases occasionally met witli in wliich, when a stone is 
impacted in the common duct, the condition of the patient is 
such that only the minimum of interference is permissible. If, 
in such circumstances, the gall-bladder be small, shrunken, and 
buried in adhesions which also surround the cystic duct, the 
mere separation of these adhesions may be a tedious and time- 
consuming process. It is more than prol)able that such a gall- 
bladder is entirely useless, and it may be cut oft' entirely from 
communication with the common duct. It is generally con- 
sidered that it is impossible to reacli the common duct until all 
these adhesions, which may involve the duodenum or the Cfilon, 
are divided or separated. But by the method I have often used, 
for which I suggest the term rotation of the duct, the adhesions 
are ignored and the stone is yet easily removed. As soon as 
the condition of things is seen, the left hand of the surgeon is 
passed transversely inwards in front of the pylorus and ab<jvc 
the stomach, along the gastrohepatic omentum. When the 
hand is well placed, the fingers are flexed and the hand and wrist 
bent over to the patient’s left, with the result that the common 
duct is twisted up into the wound and can be readily inci.sed. 

The surgeon’s left thumb is then placed upon the duodenum 
in the position indicated in the figure. As soon as the duct has 
been brought well forward, a stitch is taken in the longtudinal 
axis of the duct, and well towards the posterior part of it. The 
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needle penetrates the whole thickness of the duct wall at two or 
three points. The ends of this suture are then seized, in a clip, 
traction upon which fixes the duct and aids the subsequent 
suturing. J3ehind the ducts two or three small swabs are packed 
'to catch the bile which escapes, often in profuse quantity. 



Fig. 259.— Rotation of the common duct. The stone is made to project 
on tile outer side by the pressure of the lingers. Xo gall-bladder adhesions 
need be separated to allow of this being done. 


When the surgeon’s left hand is well fixed he can feel the stone 
or stones between his left fingers and thumb. The stone is 
forced prominently against the wall of the duct, and a free incision 
m^ide over it. The edges of the duct are at once seized in fine 
vulsella and the stones removed. Digital exxdoration of the 
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duct is necessary here also; indeed, all the details of the oj^era- 
tion in this respect are those already described. 

As soon as the ducts are cleared, a drainajje tube is ])assed 
upwards into the hepatic duct, fixed by a catgut stitch, and 



Fij;. 260. — Rotation of the ronimon duet. A stiteli is iiilrddiuvd in the 
manner indicated to fix the duet; an incision is tlien made in front of it, and 
the stone extracted. Two stitches may he introduced, one on each side of the 
incision; tlien upper and lower ends when lied across hrin.i* the edges of the 
opening together. 


the opening in the common duct closed, by a continuous su- 
ture, snugly arounfl the tube. 

1 believe that this method of rotation of the duct is of the 
greatest possible ser\'ice in not a few cases. It has been my for- 
tune to sec recently seven ca.ses in succession in which the gidl- 
bladder was shrunken and buried in adhesions implicating the 
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duodenum, colon or omentum, and in all the method above de- 
scribed has l)ecn carried out successfully. If the adhesions, how- 
ever dense, do not produce any interference with the proper ciction 
of the duodenum or i)yloric end of the stomach, they need cer- 
tainly not be interfered with ; for if they are separated they are 
certain to re-form. Their separation then is time-consuming, 
a little hazardous, and futile. The futility is shewn l)y the fact 
that at secondary operations performed after gastrolysis alone 
has been thought necessary, the adhesions arc always found as 
dense and as numerous as ever, although the immediate result 
of the first operation may have been striking. In expressing this 
oi)inion I find that I am not in agreement with Mr. Mayo Robson, 
who writes: “If adhesions have been thoroughly separated, as 
they always should be, the .surgeon has immediately under his 
eye the whole length of the ducts with the head of the pancreas 
and the duodenum.” 

The after-results of my cases shew beyond disf^roof that 
separation of tliese adhesions is not necessary. 

In all these remarks I refer of course only to cases in which 
the gall-bladder is shrivelled, contracted, and empty; when, 
in fact, it is a mere cicatrix. I f it contains stones, or mud, or pus, 
it .should be dealt with .separately, and such .stri])ping of ad- 
hesions done as is necessary. 

I do not suggest tliis manoeuvre as a routine procedure, but 
in the exceptional circumstances which have been mentioned it 
may be of ])aramount service. 

Sccoud, Retroduodenal Choledochotomy (Haasler’s Operation). 
— The retroduodenal ])ortion of the duct may be reached 
from behind by a ])rocedure similar to that employed 
by Kocher in the ” mobilising of the duodenum” as a prelimi- 
nary to the performance of gastroduodenostomy. This method 
was suggested at the German Surgical Congress in 1898 by Haas- 
ler. It had been found necessary three times in eighteen opera- 
tions for stone in the common duct. Oscar Bloch, of Copen- 
hagen, and Berg, have described a similar operation to this. In 
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the very great majority of cases a stone which appears to be 
fixed in this portion of the duct can be moved upwards into the 
first portion. The operation to be now described is, therefore, 
ver}' rarely neccssarv'. 

The common duct is exposed in the manner already described. 
The parietal peritoneum of the posterior abdominal wall is now 



Fig. 261. — Cholcdochotomy. Acccsss to the common duct in its retro- 
duodenal portion is obtained by this “mobilising” of the duodenum after the 
method of Kocher. 


incised vertically, about one and one-half inches to the right 
of the duodenum. The fingers are introduced into this incisittn, 
and the peritoneum stripped up until the duodenum is reached. 
By dragging gently on the second ptirt of the duodenum it can 
be turned over to the left, so that its posterior surface is visible. 
Wiart suggests making the peritoneal incision to the outer side 
of the hepatic flexure and stripping the colon with the duo- 
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denum, towards the duodenum. I cannot see any advantage 
in this. A stone seated in the second portion of the duct can now 
be felt, and the duct over it incised. This part of the duct is either 
covered by or lies in a groove within the pancreas. The gland 
must, therefore, be cut, or be separated by blunt dissection. In 
Haasler’s three cases the former procedure was once necessary, 
the latter twice. Vautrin has suggested the division of the pan- 
creas by means of the thermocautery. The jiancreas surrounding 
the stone is i)robably atrophied or sclerosed by reason of the 
constant pressure of the gradually enlarging stone, and is there- 
fore only recognisable as thick and tough fibrous tissue. After 
removal of the stone the duct is explored and sutured, and a gauze 
drain left in the posterior peritoneal wound. A sound healing of 
the duct without leakage is not likely to occur, the duct being 
here devoid of any peritoneal investment. 

Third, Duodeno-choledochotomy. — (If this operation there 
are two varieties. In the first the duct itself in its second or 
third portions is opened; in the second the ampullaiy' opening 
is enlarged by incision of its edges. If the duct itself is incised the 
operation is known as transduodenal clwledochostomy, or Kocher's 
operation; if the ampulla is opened the operation is known as 
duodcno-cholcdoehotomy, or McBnrncy's operation. The former 
will be descril)ed first. 

A. Transduodenal clwledochostomy, or Kocher's operation . — 
In order to get at a stone impacted in the second part of the duct 
from the front, it is necessaiy to di\ ide both the anterior and 
posterior walls of the second part of the duodenum, and then to 
incise the pancreas which lies around the duct. This operation 
was first performed on June 4, 1894, by Kocher, and was 
described by him as “internal choledocho-duodenostomy.” 

When the calculus has been impacted in the duct at this part 
for any length of time, the pancreas which lies between the duct 
and the inner and posterior part of the duodenum has probably 
become somewhat atrophied by jiressure, and sclerosed as a re- 
sult of chronic inflammation. In my own cases it has been so 




Fig. 2 () 2 . — Section through 
the duodenum and the head of the 
pancreas to show the lower end of 
the common l)ile-duct. A to B 
in the second portion of the duct; 
B to C, the third portion; D, the 
ampulla. 


Fig. 26^^. Shewing a stone im- 
pacted in tlie second ])()rtion of 
the duct. Note the compression 
of the pancreas between the duct 
and the duodenum. A stone such 
as this might be pushed upwards 
into the first part, removed by 
retroduodenal fir Viy transduo- 
denal choledochotomv. 




Fig. 26.4. — Stone impacted in 
the third j^ortion of the common 
bile-duct. Such a stone would be 
removed Vjy Kocher’s operation. 


Fig. 265.-" Stone impacted in 
the ampulla of Vater. This stone 
would be removed by McBurney's 
operation. 
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altered as to be liarcly recognisable as pancreatic tissue, though 
it was evident that the gland had been divided, because after 
incision of the posterior wall of the duodenum a very dense and 
thick filirous layer was encountered before the duct was opened. 
The incision in the gland causes no ill effects. 



Fig. 2()6. DiiodcnocliDlfclochotomy. Slone in the common duct low 
il(j\vn. The duodenum has been freed and brought to the surface ])rcparatory 
to being opened. 

The i^reliminary ste])s of the operation arc those necessary 
in all common duct cases. 

As s(X)n as the abdomen is opened a general examination of 
the ]xirts is made and the procedure determined. Cholecyst- 
otomy or cholecystectomy may be necessary in addition to the 
remo\’al of the stone by the method now to be described. 

If the patient is thin, and if the liver lies low, the lifting and 
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rotation of the liver will generally leave a clear way to the duo- 
denum, but in stout patients, with many adhesions, it may be 
a matter of no little difliculty to reach the bowel. The duo- 
denum must then be rendered mobile by the procedure described 
by Kocher. A vertical incision is made about i J inches to the 
outer side of the duodenum, and the peritoneum stripped in- 



Fi|^. 267, — Duoflonocholc'docliotoniy. The (hiodenum oj)cncd to shew the 
st(jnc in the common duct above the ampulla. 


wards to the duodenum from this point. When the intestine 
is reached the stripping is continued, the duodenum and the head 
of the pancreas being raised up towards the middle line. In 
this way it can be so secured that with a couple of fingers behind 
the duodenum, or in the foramen of Winslow, the bowel can be 
raised up to the abdominal wound. The fingers which so sup- 
port the bowel must remain steady throughout the duodenal 
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manipulations, and must be protected from soiling by being 
covered by a flat gauze swab. When the duodenum is held se- 
cure, and the stone is localised, the anterior wall of the duodenum 
is incised and a small vulsellum placed on each edge of the wound. 
The fluids escaping from the duodenum are mopped up, and the 
posterior and inner wall of the bowel examined. The bulging 



Fig. 26S. — Transduodcnal choledochostomy (Kocher’s operation). Sutures in 
position ; they are left long to act as retractors. 


over the stone will then be readily discernible, and at a little 
distance below it the ampulla is seen. If the stone can be pushed 
downwards and extracted through the ampulla this should be 
done; but if not (and I have never been able so to do), then the 
duodenum is incised directly over the stone. The incision is 
carried at once down to the stone over a part of its projecting 
surface. Then a stitch is taken, on each side, through all the 
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tissues between the stone and the duodenal wall. These sutures 
are of catgut, and they arc useful to steady the walls of the duct 
in the subsequent explorations. As soon as the sutures are 
tied (the ends arc left long) the incision over the stone is length- 
ened to a degree sufficient to allow of the easy removal of the 
calculus. When the stone is taken away, a third stitch is taken 



Fig. 269. — Duodenoc'holwloflujtoiny (McBurncy'.'^ oiicraticm). Stone in tlie 
ampulla. The edge of the ampulla is incised and the stone c.xtracted. 

at the extreme upper end of the incision. This also embraces 
the duct, the pancreas, and the duodenal wall. As scon as the 
stone is removed, bile begins to flow into the intestine, but 
other stones, may, nevertheless, be present in the ducts'above. A 
scoop is therefore passed upwards as far as it will go (generally 
about inches, and the duct emptied. An examination with 
the finger, however, is a far more certain method of detecting 
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stones. A stone which is not felt when the scoop is passed is 
instantly recognised by the finger. When it is certain that no 
other stones remain the sutures (which have been useful as 
retractors) are cut short. It is not necessary always to intro- 
duce any other stitches, though Kocher advises that this should 
be done. If the second portion of the duct has been opened, 
leakage of bile through the wound is possible, though it is not 
likely on account of the fact that, owing to the large size of the 
stone, the duct has probably been brought into close contact 
with the wall of the intestine. If the opening is well above the 
papilla, sutures should therefore be introduced; if the opening 
implicates only the interstitial (third) portion of the duct, they 
are not needed. If they are considered necessary, they should 
be of catgut, and through-and -through sutures. 

At this point there remains only the anterior incision in the 
duodenum to be closed. This is done in the usual manner, by 
two layers of stitches, the inner embracing all the coats of the 
gut, the outer only the serous and muscular coats. An omental 
flap may well be sutured over the duodenal incision also. 

The fingers arc now removed from behind the duodenum, and 
the bowel allowed to fall back into its natural position. If 
neither cholccystotomy nor cholecystectomy have to be perform- 
ed, the abdomen may be closed w'ithout drainage. The advice 
is, I find, constantly given that a drainage tube should be passed 
down to the duodenum, but 1 have not found this necessar\\ 
The wound in the gut involves a surface clad with peritoneum, 
and healing therefore occurs quite securely. 

If the third portion of the duct is involved the duodenum is 
of course not divided completely through on its inner and posterior 
part. This portion of the duct lies actually in the duodenal wall, 
and therefore, in order to open the lumen of the duct, the duo- 
denum is cut into, and not through. 

The following description of this operation is given by 
Kocher (Stiles’ translation of fourth edition “Operative Surgery,” 
p. 231). The operation is as follows: 
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The stone situated behind the duodenum is fixed with the 
finger, and after the duodenum has been opened, as above de- 
scribed. at a ]>oint opposite to the stone, an incision is made down 
on to the stone. Whether the incision should be transverse or 
longitudinal will be determined by the ]')osition and shape of the 
stone. The distended common bile-duct is more likely to be 
found ajiplied to the duodenum in the whole length of the 
necessary incision, if the latter be made in the long axis of the 
stone. In this case also we iidvise, as (Uk's Elliot, for chole- 
dochotomy in general, that the wall of the duodenum and bile- 
duct right down to the stone should be seized with artery for- 
cci)s as soon as incised, and, if necessary, a stitch may be j)asscd 
through the middle of the entire thickness of l.)oth edges of the 
wound, so as to keo]) up the apposition of the two walls and 
facilitiite a cholcdoeh(vduodenostomy. as we have termed the 
operation, if this be reejuired. After the stone has been extracted 
the canal should be probed (with the finger if ])ossible) so that 
other st(.)nes may not be overlooked. Whether the opening 
is now closed in the ideal way (1)y a suture through the whole 
thickness of the wound, with a secondary suture to aj)]m)ximate 
the mucous edges) or not must dei)end upon whether the opening 
in the ])ai)illa is stenosed or not. .\s a general rule, it will be 
found advantageous to make sure of a considerable opening 
where there is a danger of the formation of new stones. If the 
opening is not required, it will contract of its own accord. A 
suture should, therefore, be put in all round the opening through 
the whole thickness of both canals. In Koeher’s and Kehr’s 
case, in which this method was adoj)ted, no bad eonseciuences 
resulted from chance regurgitation of intestinal contents. 

I have performed this operation in three eases, all successfully. 
The following are the notes: 

Cask i. — Mr. X., aji^cd fifty-six, sent by Dr. Biistow Coojicr, Lincoln. The 
patient had had occasional attacks of severe pain in the ri.i.,dit hypochondriuin 
for four years; the attacks were accompanied by sickness. Jn February, 1005, a 
similar attack was followed by jaundice, which, set first very deep, j^radually 
lessened until another attack ()f pain in April, 1905, after which it became very 
much deeper. Between April and September attacks of ])ain, followed l>y 
deepening jaundice, occurred about once a fortnight. In between these attacks 
the jaundice never les.sened and no bile ever passed into the intestine. He 
was more deeply jaundiced than any patient I have ever seen. In the attacks 
he^had shivering and nausea; each attack la.sted from half an hour to two days. 
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A diagnosis of stone in the common duct was made and operation was performed 
on September 28, 1905. The abdomen was opened through Mayo Robson’s 
incision. The gall-bladder was found shrunken and empty and adherent to the 
duodenum. A stone was felt in the second portion of the common duct just 
below the upper margin of the duodenum. A prolonged attempt to push the 
stone upwards into the supraduodenal portion of the duct was unsuccessful. 
The duodenum was therefore held secure in the fingers of the left hand, and its 
anterior wall opened by a longitudinal incision. The duodenal edges were seized 
in small vulsella, and an inspection of the duodenum made from within. A 
bulging of the inner and posterior wall of the gut was seen, and behind this lay 
the stone, fully an inch and a half above the ampulla of Vater. incision was 
made over the stone. The stone even when well exposed was extracted with 
some dilhculty ; it seemed to have grown into the wall of the duct, and its outer 
surface was roughy and “spiky.** After the stone was removed the duct was 
explored with the finger and with a scoop, but no other calculi were felt. No 
stitches were introduced into the posterior duodenal wound. The anterior 
wound was sutured and the abdomen closed. The patient recovered rapidly. 
By January, iyo6, he had gained st. in weight, and was perfectly well. 

Cask 2. — Mr. J. V., aged fifty-two, sent by Dr. Lambert, Farsley. The 
patient had noticed a dull aching pain in the gall-bladder region five months 
ago; this lasted ten days and was followed by jaundice, which has never cleared 
off since. He has had attacks of pain, shivering, nausea, followed by deepening 
jaundice ever since. The jaundice almost disappears between the attacks. A 
stone in the common duct was diagnosed and operation performed on No- 
vember 3, 1905. The abdomen was opened through Mayo Robson’s incision. 
The gall-bladder was shrivelled and buried in a mass of dense fibrous tissue. A 
stone was felt in the retroduodcnal part of the duct; it was fixed. The duo- 
denum was therefore opened, and about one inch above the papilla the bulging 
of the stone on the posterior and inner wall was seen. An incision was made 
down to the stone, which was readily extracted. No sutures w’crc introduced 
in this incision. The duodenum w'as closed, and as there had been some soiling 
of the parts a drainage tube wdth a gauze wick was left in for five days. The 
w’ound w'as slow- to heal, but in five wrecks was perfectly sound. The patient 
w'as seen on February 28, 1905. He had gained 2 st. 2 pounds and reported 
himself as “quite right.” 

Cask 3. — Mrs. B., aged fifty-six, sent by Dr. Hutton. The patient has suf- 
fered for many years from indigestion, “spasms,** flatulent distension of stomach, 
but has never been jaundiced. The present illness dates back three months, 
when she w-as taken ill with shivering, vomiting, and dull abdominal pain, fol- 
lowed by jaundice. Since then similar attacks have occurred at intervals of 
about a fortnight. The jaundice becomes slightly less in the intervals, but by 
no means disappears. The pain, which is not severe, is felt dowm the right side 
of the abdomen and up to the scapula. The stools are light coloured. On 
examination, February 24, 1905, a stout w’oman with marked jaundice. Liver 
edge felt in the gall-bladder region wdiich is tender. Operation February 25th. 
Mayo Robson’s incision. Duodenum firmly adherent to gall-bladder, which 
was almost hidden among dense adhesions. By invaginating the duodenum 
with the finger the cratcriform hollow of a deep ulcer could be felt w here the gut 
was wielded to the gall-bladder. A calculus was felt in the hepatic duct and 
pushed dow'ii into the common duct. A stone w’as also felt impacted and im- 
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movable in the eommon duet, just above the amiuilla. The duodenum was 
opened and its posterior wall incised over the stone, which was extracted. 
Three more stones were then taken from the common duct andtinally a probe 
j)as.sed up for 5 inches into the hepatic duct. The anterif)r wall of the duode- 
num was closed with a continuous suture, in two layers. A coverinj^ of omen- 
tum was fixed over the suture line by two interrupted sutures. Abdomen 
chased without drainaj^e. 

B. J)itodt'iio-cJioh\iociiotoniy - McBuntcy’s operation (amjnil- 
lar\’ choledochotomy). — In cases where this oj)erati()n is i)er- 
formed the stone is arrested in the diverticulum of Vater, hjivinjj 
passed down the whole lenj^th of the eommon duet. The stone 
is usually small, about the size of a sjdit pea. The oj^eration in 
all its details is similar to that which has just been described 
excei)t that the incision in the anterior wall of the duodenum is 
maile a little lower down. As .soon as the duodetium is opened 
the stone may be seen protruding through" the ampulla, and a 
little frothy bile-stained fluid may escai)e pa.st it. In McBurney's 
first ease an attempt was made to extract the stone by dilating 
the orifice of the ampulla, but this was not .sueee.ssful. The 
edges of the opening were therefore incised and the stone ex- 
tracted. 

As soon as the .stone has been removed, small vulsella should 
be placed on the lateral eilges of the ojiening, and a gall-stone 
scoop passed upwards into the eommon duet. The duet is 
always dilated, and some fine stones or .sand may be removed. 
In some cases an opening may have already been made in the 
supraduodenal part of the duct for the purpose of extracting 
a stone impacted there, the later opening of the duodenum being 
necessary" because of the impo.ssibility of displacing the ampul- 
lary stone upwards. J f this has been the ca.se, it is well to pass in 
through the supraduodenal opening a wick of gauze which is 
brought out at the ampulla. On jmlling a long strand of this 
through the duct, some fine sand, or grit, or small stones may 
be removed. 

In both this operation and in Kochcr’s operation a longi- 
tudinal incision is made into the duodenum through the serous- 
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covered anterior surface. Such a wound, when carefully sutured, 
heals well. Several operators reconl cases of duodenal fistulac 
following these operations, and I think it not improbable that 
this has been due to drainage of the wound. The drainage ma- 
terial has adhered to the suture line, and has, when removed, torn 
open the wound. 1 have never drained down to the duo- 
denum in any of my cases, but have always sutured carefully, and 
have made assurance doubly sure by laying over the line of 
stitches a llap of omentum. 

'fhe following are lirief notes of the cases upon which I have 
operated seven in number. The first jiatient died; all the 
remainder recovered. 

Cask i. -Mrs. T. R., a^^od thirty-nine, seen with Dr. Sproulle, Mirficld. 
Three years a.i;o she had an attack of epigastric i)ain and vomiting, followed by 
slight jaundice, a ty])ical attack of biliary colic. Since then she has had nine 
similar but progressively more .severe attacks; nine weeks ago an extremely 
severe attack. Pain has continued all the time, and jaundice, though varying 
slightly, has always been pronounced. The motions during this period have 
been light coloured, the urine thick and scanty. Pain is constant, Init at 
times an acute paroxysm occurs. Has lost flesh rapidly during the last two 
months, 'and has been eating little, owing to pain and heaviness after even 
light diet, and vomiting. Operation December 7, igoo. Eighty-seven gall- 
stones were removed, mostly from the hepatic and common ducts. A few lay 
in the gall-bladder, but ])oth hepatic ducts and the whole length of the common 
duct were filled with tightly i)acked stones. These were removed through an 
incision in the coimiKjn duct, which was afterwards sewn u]). A stone was 
found tightly impacted in the am])ulla of Vatcr, and the duodenum had to be 
opened in order to remove it. The patient had severe h:emateme.sis after the 
operation and died on the third day. 

('ask 2. -Mrs. M. A. R., aged forty-one. Calculus in the ampulla of Vatcr; 
chronic pancreatitis; duodeno-choledochotomy. The ]\'itient was admitted 
on March 2^^, igoi. The history was that attacks of pain in the right hypo- 
chondriac region had been intermittently ])resent for eight or nine years. Six- 
teen months before admission jaundice was noticed for the first time. Similar 
attacks of i)ain, followed hy jaundice, had l>ccn noticed several times since that 
date. (-)n admission she was jaundiced and the colour had been pre.sent, though 
varying in tinge, for four months. A .stone in the common duct was diagnosed. 
The abdomen was opened and a stone was found impacted in the ampulla of 
Vatcr. The he.id of the pancreas was densely hard, — as hard as stone. I re- 
marked at the time that the gland felt more like a plaster cast of a large pan- 
creas than like a normal organ. The duodenum was incised and the stone was 
removed. The gall-bladder was drained for eleven days. The patient made a 
good recovery and is now quite well (March, lyoh). 
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Cask 3. — Mr. J. A. E., September 24, 1002. For the last four and a half 
years has sulTered from acute pains in the right hypochondrium. After an at- 
tack of the nornud kind he became jaundiced nine weeks ago, and since then has 
remained jaundiced more or less. For the first month the jaundice steadily 
deepened; then a rigor occurred and the jaundice became still more intense, 
l)ut quickly got less. Now jaundice is not more than sallowncss. Has had 
three rigors recently with slight increase in jaundice after each attack. At the 
operation, a small stone in the ampulla of Vater, and a few gritty particles in 
the gall-bladder. The duodenum was opened and the stone removed from the 
gall-bladder. Cholecystotomy was performed. The patient recovered; in 
March, 1906, reported as having been quite well since the operation. 

Cask 4. — Mrs. A. d).. aged thirty-nine, sent by Dr. Handcock, Scarborough, 
July 1 1, 1903. Seven months ago patient began to sutTer from pain in the right 
hypochondrium; collapse, faintness and vomiting. The lirst attack was fol- 
lowed at once by jaundice. Between this and live weeks ago, after a similar 
attack, a stone was passed and was recovered from the ficces; Init since then 
jaundice has l)een continuously ])resent, though variable in depth of tinge. 
Every few days, lately, has had attacks of shivering and slight pain. Oi)eration 
was performed after a diagnosis of stone in the common duct had been made. A 
stone the size of a split pea was removed from the ampulla through the duo- 
denum. The gall-bladder contained stones (forty-eight were subsc(iuently 
counted); it was therefore aspirated, and clear mucous Huid removed. A few 
small stones were immovably fixed in the cystic duct. The gall-l)ladder was 
removed and a drainage tul)e introduced into the junction of the hepatic and 
common ducts. Recovery was uneventful; (juite well in March, 1906. 

Case 5. — Mr. G. K., aged fifty-three, sent l)y Dr. La Touche, Ossett, July 
25, 1903. Cholecystectomy; duodeno-choledochotomy. The patient had 
suffered for a “great many” years from pain after food, — nausea, belching, 
distension of stomach. Four months ago, after a severe attack of pain, l)ecame 
jaundiced and has remained so since then. There have been many attacks of 
pain, nausea, and shivering, followed by deepening jaundice. There has l)een 
a loss of over two stones in weight. Stone in the common duct was diagnosed. 
At the operation a hard, shrivelled gall-bladder, with a few stones in its con- 
tracted cavity, was felt, and a single pea-like stone in the ampulla. The duo- 
denum was opened, the ampulla exposed, and a small stone seen to l)e project- 
ing through its orifice. The opening was enlarged slightly and the stone re- 
moved. A scoop passed up the duct discovered no other stone. The gall-blad- 
der was then removed, as the cystic duct was found l)locked, and a drainage 
tube passed into the hepatic duct. The patient recovered, and remains well 
to-day, having gained over two stones in weight (March, 1906). 

Case 6. — Mr. T. H., aged forty-two, April 25. iqo.j. Cholecystotomy; 
duodeno-choledochotomy. The patient has suffered for years from “chronic 
dyspepsia.” Three years ago he had an attack of very severe pain, followed 
by jaundice. Five months ago a similar attack, and since then has never been 
free from jaundice. Has had attacks of very slight pain, and slight deepening 
of the jaundice, but his colour has never been more than “sallow.” At the 
operation a gall-ldaddcr with thickened walls was found to be full of stones. 
The common duct was very much dilated, and a stone the size of a small Barce- 
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lona-nut was felt in the lower part of the duct. The duodenum was opened to 
remove this, and the stone was seen through the orifice of the duct (I doubt if 
the ordinary form of “ampulla” was present). The opening was enlarged and 
the stone removed. The gall-bladder was then opened, many stones removed, 
and a drainage tu])c placed in it. Quite well in February, 1906. 

Case 7. — Mrs. M. N.,aged thirty-six, January 26, 1906, sent by Dr. Cass, 
Ravenglass. For two years the patient had sufTcred from gall-stones; there 
were attacks of pain in the right hypochondrium, followed l)y jaundice. In 
August last, a very severe attack with a rigor and jaundice. Since then has been 
continuously jaundiced, though at times, if free from pain, the jaundice has al- 
most gone, and the urine iind beces have been normal. Her last attack was on 
December 26, 1905. When seen on January 26, 1906, was very slightly sallow. 
Operation January 31st. The abdomen was opened through the right linea 
semilunaris. A stone was felt at once in the ampulla. The duodenum was 
opened hy a longitudinal incision and the calculus extracted. The gall-bladder 
was contracted and thickened; it contained four stones. Cholecystectomy 
was performed. 


The following; dt'seription of his first case is given by McBurney 
(“Annals of Surgery,’' vol. xxviii, p. 483) : 

“ On opening the abdomen T found a much enlarged and en- 
gorged liver; an atrophied gall-bladder containing no calculi; 
moderate adhesions covering the cystic and common duct, 
which were, howev'cr, easily broken down, allowing of complete 
pal]Xition of the entire bile track. With one finger behind 
the duodenum and another dei)ressing its anterior surface a large, 
hard mass was readily discovered lying behind the centre of the 
descending ])ortion of the duodenum. This was clearly a calculus. 
1 at first made a somewhat prolonged effort to so raise the duo- 
denum and bring the lower end of the common duct into view 
as to enal.)lc me to open the latter and extract the stone. I 
found that this was ejuite impossible, for I could neither bring 
the lower end of the common duct into view, nor, if I opened it, 
could 1 expect to l)e able to suture it. It occurred to me that if 1 
entered the duodenum through the anterior wall of its descending 
])ortion I should come at once to the i)oint where the duct joined 
the intestine. I therefore made a vertical incision, about 
inches long, at the point referred to, and found the papilla which 
marked the entrance of the common duct, directly opposite the 
incision. .V probe was introduced without difficulty, which, 
after passing about half an inch upward through the duct, came 
in contact with a firmly impacted stone. The orifice of the duct 
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was first slightly incised, then with the aid of forceps largely 
stretched, until it was possible without difiiculty to dislodge the 
calculus and draw it down into the intestine. Large quantities 
of bile immediately flowed into the gut. The wound in the in- 
testine was then sutured with three rows of silk. The iiarts 
that had been e.\])osed were carefully cleansed and the abdominal 
wound sutured with catgut, leaving only a small orifice for 
drainage by means of a ]Bece of iodoform gauze. The drainage 
material was remo\-ed at the end of two days, and, although the 
su])erficial wound was somewhat slow in healing, the ])atient made 
a com])lete recovery without fever or other al)normal sign of any 
kind. Her weight, which had been reduced to go pounds within 
six months, has returned to her normal standard of i8o. Sinev 
that time I have frequently seen this ])atient, and she has re- 
mained in robust health u]) to the ])resent date.” 

Difficulties experienced during the performance of Chole- 
dochotomy. -During the ]K'rformance of ()i)eralions for gall-stones 
it may be difiicult it is, indeed, at times im])ossible -- to say 
whether a stone is ])resent in the common duct. An enlarged lym- 
phatic gland lying in the free edge of the gastrohe])atic omentum 
may be absolutely indi.stinguishable, by touch alone, from a calcu- 
lus in the first portion of the common duct. It causes a hard, 
rounded, slightly mobile swelling, in all resj)ects similar to a stone. 
When, henvever, the method of rotation of the liver is employed 
and the duct is brought to the surface, the distinction between 
the two is readily made. 

It is not so much in this first part of the duct that difficulties 
are likely to occur: it is in the second and third portions of the 
duct ; when a stone is iiresent, it may be, indeed often is, surrounded 
by a dense thickening in the head of the pancreas, so that in the 
midst of this tough mass no definite stone can l)c felt. Or, on 
the other hand, so dense and resistant a swelling may there 
l)e felt that the surgeon has no (kmbt that a stone will 
be found. Yet, on cutting into the swelling, or on introducing 
a finger into the duct, no calculus may be felt. In some instances 
a small chronic abscess in the head of the i)ancreas may be opened. 
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Legueu, Schwartz, and others have recorded cases of localised 
induration of the head of the pancreas, incised in the belief that 
a stone was present, and until I became familiar with the con- 
ditions of chronic pancreatitis I made several such mistakes. 

When a stone is impacted in the ampulla of Vater, it may 
be so small as to be felt with difficulty, or, being felt, it may be 
mistaken for a hard, inflammatory, or perhaps malignant nod- 
ule in the pancreas. A growth in the ampulla cannot be dis- 
criminated from stone until the duodenum is opened. In the 
only case of carcinoma of the ampulla that I have seen it was 
thought that the small, hard, rounded lump was calculous, and 
it was only after exposing the ampulla that a growth therein 
was disclosed. Difficulties, therefore, in the recognition and 
discrimination of stone in the lower end of the duct may arise 
from -(a) Stones licing overlooked, a thickening felt upon the 
duct, and its surroundings being looked upon as due to inflam- 
matory deposit; (6) no abnormality being recognised when a 
postmortem examination or a later operation discloses the pres- 
ence of a stone ; (c) a condition supposedly due to calculus being 
recognised and the duct being directly incised, or the ampulla 
laid open and the duct probed, with the result that no obstruc- 
tion is found. 


LUMBAR CHOLEDCXHOTOMY. 

Access to the common duct may also be obtained by the lum- 
bar route, as was shewn by Braun in 1876. On one occasion 
Tufficr has performed lumbar choledochotomy successfully. The 
method, however, as a deliberate procedure, possesses no con- 
ceivable advantages, and may usefully be relegated to oblivion. 

Though these operations are described separately for con- 
venience, it must not be considered that they are performed in 
the academic method here portrayed. In several instances I 
have simultaneously performed choledochotomy and cholecys- 
totomy, choledochotomy and cholecystectomy, and duodeno- 
choledochotomy and cholecvstotomv or cholecystectomy. One 
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point cannot bo too frequently nor too strenuously emphasised 
— that is, that drainage is the secret of success in gall-bladder 
surgery; it is always an advantage, often imperative. Incases 
of cholangitis, as made manifest by fever or jaundice or both, 
and of pancreatitis, drainage must be i)ractiscd, and should be 
maintained for a considerable time. 

OPERATIONS FOR IMPERMEABLE OR IRREMOVABLE OBSTRUCTION 
OF THE COMMON DUCT. 

When the common duct is occluded by stricture or growth, 
or rarely by inaccessible or irremovable calculus (if, indeed, such 
a thing exists), it may be necessary to divert the stream of bile 
by forming a communication between the gall-bladder or the 
duct above the obstruction and some j^art of the alimentary canal. 
Anastomoses have been made between the gall-bladder and tlie 
stomach — cholecystgastrostomy ; with tlie duodenum or any 
part of the small intestine cholecystcnterostomy ; or with the 
colon — cholecystcolostomy. The common duct has been united 
to the duodenum or otlier accessible part of the small intestine - 
choledocho-enterostomy. The duodenum is the portion of the 
bowel selected whenever possible, but where adhesions are bind- 
ing and inseparable, any accessible portion of the stomach or 
small or large intestine may be chosen. These operations are 
rarely practised at the present time. Since the longer incisions 
have been made, and the method of rotation of the liver already 
described has been i)ractiscd, the common duct has been more 
readily accessible, and any ol:)Struction has l:)een more easily over- 
come. There arc very few indications for the operations. 

CHOLECYSTENTEROSTOMY. 

The operation of cholecystcnterostomy was suggested by 
Xussbaum and first performed by von Winiwarter in an opera- 
tion which was completed in six stages on dates from July 20, 
1880, to November 14, 1881. 

It has been generally agreed that for the xmrpose of effecting 
the anastomosis a IMurphy button should be used, and if any me- 
chanical appliance is necessary, certainly none is so good as this. 
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In one case, however, Mayo Robson has found the anastomotic 
opening made in this way narrowed almost to obliteration. I 
have only three times been called upon to perform the operation — 
in cases of chronic pancreatitis. I then adopted the method of 
simple suture, the stitches lieing passed in exactly the same 
manner as in the operation of gastro-entcrostomy. The advan- 
tage of simjde suture is that the opening may be made of ample 
size, so tliat subsequent narrowing or closure need not be feared. 




Fig. 270. — a, CholccystciUrrostomy coiuIhikmI with cxcliisiun of the in- 
testine and end-to-end anastomosis: a method I liave adopted once; h, chole- 
cyst enterostomy combined ^Yith entcro-anastomosis as suggested l.)y von 
Mikulicz and Maragliano. 

If possible, enougli of the gall-bladder and of the duodenum 
should l.)e drawn up into the wound to allow of the apjdication 
of small curved intestinal clamps. These will facilitate the 
operation considerably by keeping the viscera to be sutured close 
together without difficulty, and by preventing any leakage from 
the openings. The two portions to be anastomosed lying side by 
side, a continuous suture of fine Pagenstecher thread is now in- 
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troduced along a line at least one inch in length. This suture 
picks up only the jx^ritoneal and subperitoneal coats. In front 
of this line of stitches an incision is now made into the gall-blad- 
der and into the intestine, the length being about three-fourths 
cif an inch. The etlges of these incisions are now united by a 
continuous .suture of catgut which begins at tlie one end of the 
incision, unites the posterior edges of the wounds until the oppo- 
site end is reached, and then returns along the anterior eilges 
until the starting-point is reached. The suture is a continuous 
one, and unites the edges by a through-and-tlirough stitch. The 
edges of this suture are cut short, and the first needle which has 
been temporarily laid aside is now resumed and the serous coat 
united along the anterior margin of the wound, to the point 
whence it started. Thus there are two continuous sutures which 
complete^ surround the opening: an inner one of catgut, which 
picks up all the coats of each viscus, and an outer one of 
Pagenstecher thread, which unites only the serous and subserous 
coats. 

If the duodenum is not accessible, the stomach may be chosen. 
The records of seven cases of cholecystgastrostomy were collected 
by Perier in 1902. Of the.se, six proved successful. The fact 
that bile is not injurious to the stomach and does not in any way 
interfere with digestion has been shewn by a case of my own re- 
corded in the “British ^ledical Journal,’’ vol. i, 1901, p. 1136, and 
by the experiments of Stcndel upon <logs. 

If the small intestine is selected for the anastomosis, some 
difficulty may result from the passage of the intestinal contents 
into the gall-bladder. To overcome this difticulty the ojiera- 
tion may be performed after the method suggested by Mikulicz. 
A loop of the intestine is isolated. The apc.x of the loop is united 
to the gall-bladder; the sides of the loop, about four inches away, 
are united to each other by a lateral anastomosis. The intestinal 
contents are in this way short-circuited, and there is no risk of 
infection of the gall-bladder from the intestine. 

It would, doubtless, be an advantage in cases such as this 
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to perform intestinal exclusion as well as cholecystenterostomy. 
The small intestine at the jx^int selected would then be divided 
completely; the proximal end would be united to the side of 
the distal end, about five inches from the point of division, and 
the distal end would be closed, or a lateral anastomosis made 
with the fundus of the gall-bladder. 

CHOLEDOCHOSTOMY. 

The operation of cholcdochostomy, the opening of the com- 
mon duct and the suture of 
the margins of the openings 
to the abdominal wound, is 
said to have been first per- 
formed by I’arkes. This, 
however, is incorrect. It 
was drainage of the duct 
that I’arkes adopted -the 
performance of cholcdo- 
ehotomy without sutures. 

The operation of choledo- 
chostomy was first per- 
formed by Helferich in l-i-;. 271.- Ahlfcld' s case (jf choledo- 

1887, subsequently by Ahl- "• 

fcld, von Winiwarter, and 

others. The nature of the operation in the cases of Helferich 
and Ahlfeld was rccognisetl only at autopsy; it was believed in 
both that the distended gall-bladder was being opened. To 
von Winiwarter belongs the credit of first deliberately perform- 
ing the operation, knowing what he did. In all the cases recorded 
the common duct has been greatly, often enormously, dilated 
behind an obstructing calculus. That the dilatation must be 
considerable is recognised when we know that in two cases men- 
tioned, and in several others, the duct has been mistaken for 
the gall-bladder, or even for a pancreatic cyst. Several remark- 
able examples of extreme dilatation of the common duct have 
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already been mentioned. The duct may be opened, emi)tied, 
and forthwith stitched to the parietal peritoneum and the 
aponeurosis, or the operation may be done in two stages, the 
opening of the cyst being deferred until union between the 
duet and the jx^ritoneum is ct)mplete. 

In Hclferieh’s case the biliary fistula bled and suppurated, 
and the patient died about one month after the operation. Ahl- 
feld’s patient died on the eighth day, of collap.se. Von Winiwar- 
ter’s patient died six weeks after the operation, of gradual ex- 
haustion due to the generalisation of a malignant growth. The 
following case is worthy of record as shewing the conditions 
likely to be met with during o|)eration. It is recorded by Ham- 
ilton Russell (“Annals of Surgery,” vol. xxvi, 1897, p. 692): 

“George S., aged eight, was admitted to the Melbourne Hos- 
pital for Sick Children March 23, 1897. On the eighteenth, five 
days previously, he became feverish and ill, and on the next day, 
the nineteenth, tlie mother noticed a swelling of the riglit .side of 
the abdomen. There was constipation, and the one motion 
passed during the five days prior to admission was inittj'-like 
and offensive; tlie urine was deeply coloured with bile. 

“On admission the patient was a well-nourished ehild, with 
the history of having enjoyed excellent hcaltli up to the onset 
of the present illness. Jaundice was getK'ral and marked; tem- 
perature, 102° F. ; pulse, 128. The right flank was occupicil 
by a large, tense, elastic tumour, dull on percussion, being 
continuous with the liver-dulncss above; extending downwards 
an inch below the iliac crest, reaching inwards nearly to the mid- 
line, and posters jrly occupying the entire lumbar region. There 
appeared to be distinct tenderness on palpation of the tumour; 
there was a .slight increase of the liver-dulncss upwards. A second , 
smaller tumour projected visibly immediately beneath the ril)- 
cartilage about the right linea semilunaris; this tumour was 
rather larger than a pigeon’s egg, round, soft, clastic, and pain- 
less. Both heart and lung sounds were normal. 

“The view taken as to the nature of the case was as follows: 
The larger tumour was believed to be an echinococcus cyst, 
which had escaped notice until the onset of the present illness; 



OPERATIONS FOR OBSTRUCTION OF COMMON DUCT. 68 1 

the smaller tumour was either a second cyst or possibly a dis- 
tended gall-bladder. 

“ Operation on April 8. The abdomen was opened by a four- 
inch incision in tlic right linca semilunaris, extending downwards 
from near the costal margin. The smaller tumour at once pre- 
sented, and was found to be the gall-bladder distended with colour- 
less contents; there were no adhesions, so that its entire con- 
tour could be readily felt. Turning now to the larger cyst, this 
was found to be retroperitoneal, and the colon was bound to the 
face of it, being nearer the inner than the outer side of the cyst. 
An exploring syringe was now used, and ixirfcctly clear, limpid 
fluid obtained, having all the physical appearance of hydatid 
fluid. The cyst was next emptied in great part by aspiration 
and then incised, when three surprising discoveries were made: 
(i) in the fluid, as it flowed, there came several blackish masses 
looking like cinders; (2) there was no echinococcus cyst; (3) 
at the end of the flow the fluid was observed to suddenly change 
in character, and in place of the clear, limpid fluid there came 
one or two ounces of less clear and distinctly mucinous fluid. It 
was now ascertained that this mucinous fluid had come from the 
gall-bladder, which was collapsed, having empticil into the larger 
cyst. Tims it was evident that this large retroperitoneal cyst 
had a communication with the common bile-duct, and the onlj’- 
conclusion I was able to arri\ e at as the result of much specula- 
tion, with which I need not wcar>'^ the reader, ascribed to the 
cyst a pancreatic origin ; the possibility did not occur to me that 
in a child of eight, who had never suffered a day’s illness until 
three weeks previously, this enormous cyst could itself be the 
dilated common bile-duct. 

“The operation was completed by .stitching the opening in 
the cyst to the musculature of the abdominal wall, and closing 
the abdominal wourid. After the operation the whole of the 
bile commenced to flow from the ojoening; with the view of 
ascertaining wlicthcr there was any admixture of pancreatic 
fluid with the bile, its digestive properties were investigated by 
my colleague. Dr. Stawell, with a negative result, nor was any 
excess of fat discovered in the stools. The child died four days 
after operation from haemorrhage, the result of uncontrollable 
oozing from the stitches and into the cyst. 

"Autopsy . — The body was universally jaundiced, and had 
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the waxen apix'arancc cliaracteri'stic of death from haemorrhage ; 
the cyst was filled by a mass of normally clotted blood, with some 
bile. On opening the body the intestines appeared to be lightly 
smeared with blood, and the points of contact of neighbouring 
coils were marked by lines of blood ; all the organs were healthy 
with the cxceiition of those eoncenied in the o|x;ration. The 
liver, with the system of biliary vessels, including the cyst, the duo- 
denum, pancreas, and spleen, were removed in one piece. The cyst 
is seen to communicate anteriorly with the gall-bladder, the cys- 
tic duct being dilated so as easily to admit an ordinary pen-holder. 
.iVt the transverse fissure the dilated hcjiatic duets arc seen open- 
ing into the cyst. The duodenum and the head of the pancreas 
are spread over the outsitle of the cyst. -V careful search for the 
terminal portion of the common bile-duct reveals a small valvular 
opening on the interior of the cyst, through whicli a probe can 
be passed into the duodenum, on the surface of which it appears 
through the usual papilla ; that tins is the normal termination of 
the common bile-duct is proved by jiassing a second probe 
through the same duodenal orifice into the pancreatic duet ; this 
can be easily done. Russell adds ; ‘ We may safely conclude that 
the condition was congenital.’ ” 

Additional cases are recorded by Edgeworth and others. 

CHOLEDOCHO-ENTEROSTOMY (RIEDEL'S OPERATION). 

If the nature of the cyst formed by the dilatation of the com- 
mon duct can be recognised, it is certainly better to perform 
an ana.stomosis between the overdilated duct and the intestine. 
This operation, choledocho-enterostomy, was first performed 
by Riedel in 1888. It was Riedel’s intention at first to cut across 
the duct completely and to implant the severed end in the duo- 
denum, but, abandoning this idea, he united, by lateral anas- 
tomosis, the dilated duct to the bowel. The patient died as 
a result of the leakage of infected bile into the general perito- 
neal cavity. Kocher, in 1890, operated upon a patient in whose 
common duct two stones were impacted. The duct behind the 
block was greatly dilated, and it was his intention to unite the 
duct to the duodenum lying in contact with it, and sutures were 
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introduced for the purpose. The obstruction of the duct, how- 
ever, wus relieved by the breaking-up of the stones, and the open- 
ing, therefore, was not made. Sprengel, in 1891, reported the 
first recovery after this operation, the patient being a woman 
upon wliom he had previously performed cholecystectomy. Dur- 
ing the first operation the greatly dilated duct was mistaken for 
the duodenum, and a calculus felt therein was pushed onwards. 

Several operations have been done under the impression that 
a cholecystenterostomy was being performed —the exact con- 
ditions being made clear only at an autopsy. 

The anastomosis has been effected cither by simple suture 
or by the aid of mechanical appliances, such as ^lurphy’s button, 
as in Czerny’s case, or Boari’s button. The method of lateral 
approximation has been always adopted. 

The following case is related by Swain (“Lancet,” vol. i, 
1895, p. 743): 

“On October 12, 1904, I was asked by Dr. Clay to see a girl, 
aged seventeen years, who had been brought to him for the first 
time (^n the preceding day. She had been ailing more or less 
for two years. In January, 1894, she became jaundiced, and 
a swelling formed under the liver. She had been treated by 
two medical men with mercury and other drugs, but in spite of 
their treatment the jaundice deepened and the swelling under 
the liver increased in size. They appear then to have told the 
parents that nothing more could be done, whereupon Dr. Clay 
was consulted. The condition of the patient when I saw her 
was briefly as follows ; She was very deeply jaundiced ; the urine 
w'as the colour of porter. The stools were white. She suffered 
no particular pain, had not been sick, and throughout her illness 
neither of these symptoms had been present. She was much 
emaciated. There was a large abdominal tumour reaching from 
below the liver to the brim of the jiclvis and across the abdo- 
men obliquely about 3 inches to the left of the umbilicus. The 
whole swelling was absolutely dull on percussion, and the merest 
tap on any part of it produced a thrill of fluctuation. Taking 
the sum of her symptoms we had little doubt that it was dis- 
tended gall-bladder, although the possibility of a hydatid cyst 
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was suggested. I aspirated the tumour with a full-sizcil as])ira- 
ting needle, and we immediately perceived the characteristic 
fluid of distended gall-bladder. As if to make assurance doubly 
sure, towards the latter end of the aspiration a gall-stone sti*uck 
the cannula repeatedly, and the click of impact was heard by 
Dr. Clay, the father, and myself. The quantity of fluid with- 
drawn was six pints anil one ounce. No evil results followeil 
the aspiration, and I did not see the patient again until October 
17 , when I found that the swelling was as large as ever. ^Yc then 
advised that an ojieration should be performed, and for this pur- 
pose she was removed to the jirivatc home for iiatients, and on 
the following day 1 oiwratcd on her. An incision jibout four 
inches long was made a little to the outer side of the right linca 
semilutiaris. The integuments were very thinly sjiread over the 
tumour, and the peritoneum was rapidly reached and opened. 
The cyst, being exposed, and packetl well round with small 
sponges, was tapped with an aspirating needle. I'luid i^f the 
same character as before was withdrawn, but to the amount of 
seven pints and twelve ounces. On passing the hand into tlie 
abdominal cavity tlie cyst was found to be firmly adherent to 
the intestine in all directions, the transverse colon being si)read 
out over it. A small opening was now made, sul'ficiently large 
to admit the forefinger. Tlie cyst-wall was very thin, Imt tougli. 
Externally, it was of a dark chocolate colour; the cut edge was 
rather white, and the interior bile-stained. On introducing tlie 
forefinger after a jirolongcd search no gall-stone could be found, 
although, as previous!}’- stated, the jircscncc of one could not be 
doubted. The finger passed upwards and inwards towards the 
liver into a jiassagc with a cre.sccntic opening, wliich I believed 
to be the common bile-duct; but a probe passed down far beyond 
the finger impinged on no stone. Up to this time I had no doubt 
but that I was dealing with a huge, dilated gall-bladder, liut my 
astonislimcnt may be appreciated wlien 1 found, in the course 
of further investigation as to the relations of the parts out.sidc 
the cyst, the gall-bladder in its normal position, somewhat pale 
in colour, undistended by bile, and containing no gall-stones. 
The question now arose as to what course was the best to pursue. 
To remove the cyst was impossible. To stitch it to the parictes 
seemed to condemn the patient to a perpetual fistula, or, at any 
rate, to very prolonged drainage. I decided, therefore, to accept 
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the other alternative and to attach the cyst to the intestine. 
Without much trouble I succeeded in drawing up a good coil of 
jejunum close to the duodenum. My great difficulty was to get 
a good surface on the cyst. In order to do this I had to tear 
through the two layers of the mesocolon, and even then the sur- 
face obtained was limited. The cyst was then rapidly attached 
to the bowel by Murphy’s button in the manner described by 
him. The small original opening made to explore the cyst was 
closed with Lembert’s sutures. The peritoneal cavity, which 
had been thoroughly well packed with sponges, was now cleansed, 
and the pouch to the outer side and beneath the liver drained 
with a Keith’s tube. The wound was closed with silkworm-gut 
sutures.” 

A case is recorded by Terrier in which, after the anastomosis 
of a dilated duct to the upper part of the duodenum, the 
bile flowed backwards into the stomach and was vomited in 
large quantities. 

A case of choledocho-cnterostomy is also recorded by Bren- 
ner (“Virchow’s Archiv,” November, 1899, vol. clviii, part ii). 

In certain cases there may be an actual loss of substance as a 
result of oj^crations on the common duct. .An anastomosis then 
between the common hepatic duct or the upper end of the common 
bile-duct, on the one hand, and the duodenum on the other, 
may be necessary. 

Dr. W. J. Mayo reports (“.\nnals of Surgery,” August, 1905, 
p. 90) a case of cholcdochotomy and cholecystectomy followed 
by stricture of the common duct. A secondary anastomosis was 
cfTected twelve months later between the hepatic duct and the 
duodenum. The following is his description of the operation and 
the annexed figures are copied from his : 

“A five-inch incision was made just internal to and parallel 
with the cicatrix of the former wound. dense tangle of ad- 
hesions was encountered, invoh ing transA'crse colon, duodenum, 
and stomach, on the one side, and the liver and ducts on the 
other. By following the remains of the fistulous tract carefully 
and keeping close to the liver the original drainage opening at the 
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site of the cystic duct was discovered. The hepatic duct was 
dilated and easily admitteil the tip of the index-finger to the 
primar\' division. The common duct was reduced by cicatricial 
contraction to a fibrous cord, alting which could be traced a little 
stain of l:)ilc. During the separation of adhesions it was noted 
that the duodenum overlapped the remains of the common duct 
anil formed one wall of the fistulous tract in its deeper ])ortion. 
The external incision was continued to the sternal notch and the 




Fig. 272. — Hciiatico-rliKidcnoslDniy (M.'iyo’s nifliKKi). 


overlying liver held upwards. The duodenum was still further 
mobiliscfl. The hepatic duct was freed from its attachment to 
the fistulous tract and from the remains of the common duct; 
the adhesions posteriorly were not otherwise disturl)ed, and served 
a very useful purpose. About three inches from the pylorus the 
duodenum was caught with three catgut sutures and fastened 
firmly to the adhesions and scar tissue about the hepatic duct, so 
that it was brought into contact with the end of the piece of all 
the coats of the hepatic duct. At the point of easy contact, an 
elliptical piece of all the coats of the duodenum was excised of 
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Fig. 273. — Hcpatico-duodenostomy (Mayo’s method). 



Fig. 274. — Ilepatico-duodenostoiny (Mayo’s method). 
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about the same iHameter as the open end of the hepatic duct, and 
four or (i\ e catgut sutures were introduced from the mucous side 
through all the coats of both duct and intestinal wall. In this 
way the posterior line of the anastomosis was completed. By 
alternately placing a suture externally and internally the sides 
were built up in a similar manner to a two-row intestinal anas- 
tomosis, excepting that only the inner row penetrated the duct- 
wall. At the upper part the few remaining sutures were all 
placed before they were tied. The duodenum was still further 
attached laterally and anteriorly to the scar tissue, covering the 
liver and ducts by catgut sutures, making a broad area of at- 
tachment. A drain of rolled gutta-i)ercha tissue was placed at 
the upper angle of the abdominal incision and another at the 
lower, but each at a consulerable distance from the anastomotic 
suture line. The abdominal incision was then closed. Time of 
operation, fifty minutes. Patient made an uninterrupted re- 
covery. There was no leakage of any kind ; drains were removed 
on the sixth day; patient di.scharged on the sixteenth da)'. 
Patient reexamined ten months after the o])cration (March 22, 
1905): had gained 31 pounds in weight and was in excellent 
health.” 


CHOLEDOCHECTOMY. 

Removal of a portifjn of the common duct with suliscquent 
complete suture has, so far as I am aware, been performeil only 
on one occasion, by E. Doyen. The case was one of stone im- 
pacted in the upper part of the common duct; in c.xtracting the 
stone the duct was torn through. Tlie fi'aycd ends were trimmed 
and the ends sutured over a rubber tube. The figures explain 
the various steps of the operation. 

When a part of the common duct is excised various rei)arativc 
measures may be employed. The ends of the duct may be brought 
together with or without drainage ; the distal end may be closed 
by a ligature while the pro.ximid is implanted into the intestine ; 
or both ends of the duct may be closed and cholecystcnterostomy 
perform'ed. 

Kehr records a case in which a stricture of the common 
duct was excised. The posterior part of the duct alone was 
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Fi}?. 275. -Doyen’s ease of choledcx^hcctomy : a, Shews the stone in the 
common duct, just, beyond the junction of the hepatic and cystic ducts; 6, 
shews the duct ruptured after extraction of the stone; c and d, the duct sutured 
after removal of the frayed edges seen in 6. 



Fig. 276. — Excision of growth in common duct. 


44 
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united; through the anterior part a drainage-tube was passed 
upwards to the hepatic duct. The patient recovered, though 
the hepatic cells were so damaged that no bile flowed through 
the tube at first; for several weeks a very small quantity only 
was passed. The fistula eventually closed. 

In one case I excised a malignant stricture from the upper 
part of the common duct. The ends of the duct came into easy 
apposition. About two-thirds of their circumfcjrciK'e was 



Fig. 277. — Resection of the common duct. End-to-end approximation after 
resection of a portion of the common duct. 

united; the remaining third was left ojxin, and a drainage-tube 
was left therein. The patient recovered from the operation, 
but died in three months from recurrence in the glands in the 
portal fissure. 

Waring and Reynier have successfully performed the opera- 
tion of excision of a part and of the whole of the common duct 
in dogs. The operation deserves to be remembered, as in cer- 
tain exceptional instances it may be necessary. 




Fig. 278. — Resection of the common duct. J 3 rainage tube introduced into 
common duct at the suture line of an end-to-end anastomosis. 



Fig. 279. — Resection of the 
common duct : closure of the dis- 
tal opening and performance of 
choledocho-duodenostomy. 



Fig. 280. — Resection of the common duct; 
closure of both ends and performance of chol- 
ecystenostomy 
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PLASTIC OPERATIONS UPON THE COMMON DUCT. 

In certain cases of removal of a stone from the common 
duct so much damage may be done to the softened, easily lacer- 
able walls that a satisfactory healing without stricture may be im- 
possible. In these circumstances choledochectomy may be per- 
formed as practised by Doyen ; or the upper end of the duct may 
be closed by ligature, and cholecystenterostomy be performed; 



is turned upwards from the stomach and sutured along the ctjmmon and cystic 
ducts to rejiair a gap in the former (Kehr’s operation). 


or the upper end of the duct may be united to the duodenum 
or stomach or finally a plastic operation may be performed as 
suggested and carried out in one case by Kchr. This surgeon, in 
order to repair a rent in the common duct, turned up over the 
duct a seromuscular flap from the stomach. A reference to the 
annexed pictures will make it easy to understand the details of 
the operation. 

In one case I have performed a plastic operation upon the 
common bile-duct. The following are the notes : 
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M. S. B., aged sixty-three, had suffered for ten to twelve years from the fol- 
lowing symptoms: Pain across the epigastrium, rather more on the right side, 
of the nature of cramp, radiating at times all over the abdomen, and especially 
to the left costal margin, and to the back of the right shoulder-blade; vomiting, 
which came on soon after the pain and very often gave relief to it, and jaundice, 
which was first noticed only eight years ago. There have been “dozens” of 
attacks of pain followed by vomiting and jaundice. In the end of 1902 and the 



Fig. 2S2. — Stricture of the common duct treated l)y a plastic operation. 


early part of 1903 the jaundice did not disappear for four months; during this 
time there were still attacks of pain followed by a deepening of the jaundice, 
and occasionally slight rigors were experienced. In April, 1903, a gall-stone 
weighing ^ ounce was passed; it measured inch in length, and was ovoid in 
shape, “like a plover’s egg.” After this stone passed he was quite well up to 
December, 1903, when there was an attack of colic followed by jaundice. Un- 
til August, 1904, he remained free from attacks; then had a very severe attack 
of pain followed by jaundice and vomiting. He remained jaundiced up to the 
time of operation. The jaundice had varied a little, being deeper after attacks 
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of pain, but, on the whole, has Viecome steadily deeper, and for the last six to 
eight weeks, during which he had several rigors, it has not lessened at all, but the 
colour has become progressively tlarker. He has lost 3 stones in weight, 1 stone 
in the last eight weeks. 

A diagnosis of stone in the common cluct was made, and operation advised. 
The operation was performed December 10, 1904. The al)domen was opened 
through a vertical incision over the right rectus muscle, the upper end of the 
cut being prolonged inwards along the costal margin to the middle line. The 
gall-bladder was slightly adherent, its walls a little thickened, and there were 
many stones in its cavity. These were removed, l)ut the gall-bladder was not 
extirpateil, in view of the conditions found in the ducts. The common duct 
was found dilated, forming a cyst-like swelling. It was aspirateil, and i i ounces 
of bile were withdrawn. The needle being removed, an inci.sion was made into 
the duct, and a stone the size of a nutmeg withilrawn at once; six other stont's 
were found in the duct. After the dilated duct had been cleared af all easily 
disc<.)verablc stones by a scoop, the linger was passed in the duct upwards to the 
bifurcation of the hepatic duct, which was als(i dilated. The linger was then 
passed downwards, but no oritice could be felt; the inside of the tluct seemed 
smooth everywhere, and no evidence of a pa.ssage from the cyst could be discov- 
ered. The outside of the cyst was then cleaned by gauze stripping, and the 
common duct l)elow was delined. It was dilated also; an incision was made 
into it, and after a little dilliculty a probe could l)e passed upwards into the 
dilated cyst-like duct. It was clear, then, that there was a narrow stricture of 
the duct, and that the dilation of the upper part had resulted from the obstruc- 
tion. Between the two openings now nuide in the duct, one al)Ove and one be- 
low the stricture, an incision was made, dividing the .stricture completely. Its 
nature was then seen. It was cicatricial, hard, indurated, and clearly the result 
of an old ulcer. An attempt was made to jierform a i)la.stic o])cration upon the 
duct. Imt it became evident that, desjnte the distension of the duct, it would be 
necessary to free the second portion of the duodenum, to “molnlize” it after the 
manner of Kocher. This was done, and the plastic operation was then readily 
performed. The stricture, which had been freely divided l)y a vertical incision, 
was now al)olished by the a]j}>roximation of the edges of this incision in a trans- 
verse direction. A reference to the diagrams will show how this was done. A 
through-and-through suture of catgut was used, threaded upon an intestinal 
needle. The transverse wound was not completely clo.sed, sullicient room being 
left for the introduction of two rubber tubes, one of which i)assed upwards into 
the dilated cf)mmon duct and the other downwards towards the ampulla. Each 
tube was fixed with a single catgut stitch. The tubes were removed on the 
eleventh day. For four weeks bile in large f|uantities, in fact all the bile, passed 
through the wound. Some pancreatic juice also escaped in this way, as was 
shown by the digestion of the skin around the wound. In the fifth week, bile 
began to pass into the intestine, and in the ninth week the wound was entirely 
closed. The patient was sitting up in bed from the first, and was allowed to get 
up in the first week. 

Since the operation he has been perfectly well, and a report received in 
January, 1906, says that he has gained 3 J stones in weight, has returned to work, 
and is in all respects quite well. 
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OPERATIONS UPON BILIARY FISTULiE. 

External Biliary Fistula. —The treatment of external biliary 
fistula? will depend entirely upon the eonditions which pro- 
duce and maintain the patency of the external opening. As 
a rule, with few exceptions, it will be found that the passage 
of bile through an external fistula is due to the fact that this 
is the direction of least resistance. If the bile-ducts are clear 
and free from narrowing, the bile finds its easiest course along 
them. After a cholecystotomy it is sometimes, as in cases of 
chronic pancreatitis, advisable to keep the opening patent for 
several weeks, and to accomplish this is not seldom a matter of 
the greatest difficulty. If, therefore, the bile-passages are free, 
an external biliary fistula will close spontaneously. 

One form of external Ihliary fistula mentioned by both Riedel 
and Langenbuch is that in which a greatly dilatetl gall-bladder 
has been drained after cholecystotomy. The dragging of the 
gall-bladder fixed in the abdominal wound produces a kink in 
the common duct, and the passage of bile to the intestine is, there- 
fore, prevented. In such circumstances the gall-bladder may, 
as Riedel advises, be freed, and the opening into its fundus 
sutured. A better plan would be to remove the gall-bladder 
entirely. 

If the fistula persist after the operation of cholecystotomy, 
it probably indicates that a stone is wedged in the common 
duct. In this and in all cases it is advisable to make bacteri- 
ological examination of the bile, and to delay any operative 
intervention until the fluid discharged is almost sterile. 

The treatment, therefore, of an external biliary fistula 
necessitates, at the first, a very thorough examination of all 
the bile-tract, and the discovery of the condition which is re- 
sponsible for the prevention of the normal flow of the bile into 
the intestine. If a stone be found in the common duct, it will 
be removed; if there be a stricture of the duct, it also may be 
removed or cholecystenterostomy may be performed. If there 
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be a growth or an inflammatory tumour causing obstruction 
of the duct by pressure from without, or by blockage from 
within, the fistula may be left as a permanent drain, or a chole- 
•cystenterostomy may be performed. If, after the removal 
of a stone in the duct, it is quite certain that the duct is clear, 
the gall-bladder may be removed. Kleiber, in 1892 (“Dissert.,'' 
Greifswald), had collected the records of thirty cases of fistula 
in which cholecystectomy vras performed. 

Internal Biliary Fistula. — The discovery of a fistula lietween 
the bile-passages and the intestine will generally be made only 
during the course of an oj^eration. If the fistula connect the 
gall-bladder or the cystic duct, on the one hand, with the stomach, 
duodenum, or colon, on the other, the two united viscera must be 
separated with the utmost gentleness. The ojiening into the 
intestine is then closed by suture, and the gall-bladder is, by 
preference, removed, or a drain is introduced through tlie opening. 
It is of the highest importance in all such cases to make sure 
that the passage is clear for the bile. If there is a block in the 
common duct, it must be removed. As a rule, a stone will be 
found in the cystic duct, in the common duct near the cystic 
duct, or in the common duct low down. If choledochotomy is 
performed, it is wiser to afford, through the incisicjii, a direct 
drainage for some days. 

Cases of fistula between the bile-passages and the urinary 
tract or the lungs may also be dealt with successfully, by opera- 
tion, the stones which are blocking the hepatic or common duct 
being removed and free drainage established. Instances are 
recorded in the chapter dealing with Biliary Fi.stulae in my 
work on “ Gall-stones and Their Surgical Treatment." 



CHAPTER XLI. 


THE SURGICAL TREATMENT OF CIRRHOSIS OF THE LIVER. 

The treatment by oj^eration of those cases of ascites due 
to cirrhosis of the liver in which repeated tappings were 
necessary, though suggested and carried out in 1889 by 
Talma and Van der Meulen, owes its established position 
in the surgical procedures of to-day chiefly to the suc- 
cessful advocacy of Rutherford Morison. The patient under 
the care of Van der Meulen died almost at once of shock. In 
1892 Lens, a pujDil of Talma, recorded a case in which the edge 
of the omentum was sutured into the parietal wound, but the 
patient was unrelieved by the operation and died six months 
later, after being tapped on four occasions. 

Rutherford Morison's first case, operated upon in 1895, 
was unsuccessful, Imt his vsecond case was an unquestioned 
success. The patient was a woman who lived for two years 
after the oi)eration, and died after a second operation under- 
taken for the relief of a ventral hernia which had developed at 
tlie site of the wound. Hefore the first operation tapping of 
the abdomen was frequently necessary; after the operation 
it was never needed. It was the success of this case which first 
attracted prominent attention to the operation. 

The principle of the operation consists in the formation 
of additional vendus communications between the systemic 
and portal circulations for the purpose of relieving the ob- 
struction of the latter. The principle is carried into effect 
by suturing the omentum to the anterior abdominal wall, 
where it becomes firmly adherent, and by roughening, by 
gauze friction the outer surface of the liver and spleen (or even, 
as suggested by Ito, the mesentery and intestines), so that 
they too may adhere firmly to the parietal peritoneum. 

697 
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In all the adhesions so formed vascular channels are soon estab- 
lished. In the postmortem report of Mr. Rutherford Morison*s 
second case, alluded to above, the omentum, the liver, and the 
spleen were all firmly adherent to the parietal peritoneum 
by strong batids. In the case operated ui)on by Lens venous 
channels were easily formed in tlie new adhesions which 
had formed between the omentum and the jxirietal peri- 
toneum. 

The normal communications between the portal and sys- 
temic circulations are few; the coronary veins anasU)mose 
alimg the ocst^phagus with the azygos veins; the veins of tlie 
ca'cum and cohni, witli the internal mammary ; these are tlic 
chief. Though they are capable of great dilatation, they do 
not afford much relief to the portal system in the oppressive 
congestion due to cirrhosis of the liver. When, however, a 
multitude of fresh communications arc established, a con- 
siderable relief may be afforded. 

Rolleston and Turner argue against the view that the new 
adhesions divert a jiart of the jiortal blood-stream; that ascites 
docs not occur when the blood-pressure is j:)resumably highest 
in the portal vein: that is, in the earlier course of the disease, 
when htematemesis is most often met with; that exj)erimental 
ligation of the ])ortal vein does not necessarily produce ascites; 
and that ascites is a late manifestation and ai)pears to be rather 
a result of the tox^emic condition of the blood than a mere me- 
chanical result of increased portal Vilood-iiressure. They ex- 
plain the results of Rutherford Morison’s operation as being 
due to the formation of adhesions around the liver, which may 
be beneficial in two ways: (i) By diminishing somewhat the 
fl(jw of blood through the liver and so en.Hbling the organ to deal 
more satisfactorily with the blood passing through it, and so 
reduce the tox^emic condition of the blood, which is probably 
the important factor in inducing ascites. (2) By the presence 
of vascular adhesions allowing a freer supply of arterial blood 
to the liver. The nutrition of the liver-cells is thus improved. 



SURGICAL TREATMENT OF CIRRHOSIS OP LIVER. 699 

and they are ])laced under better conditions for undergoing 
compensatory hyperplasia. 

The conditions in which the oiieration is indicated are, ac- 
cording to Bunge: 

1. Atroi)liic cirrhosis of the liver. 

2. C'ardiac cirrhosis : cirrhosis the result of cardiac disease. 

3. Pseudo-cirrhosis, with chnjnic pericarditis. 

4. Chronic hyperplastic iierihepatitis. 

5. Portal stenosis due to thrombosis frarely). 

THE OPERATION OF EPIPLORRHAPHY OR EPIPLOPEXY (TALMA- 
DRUMMOND OPERATION; DRUMMOND-MORISON OPERA- 
TION; TALMA-MORISON OPERATION). 

The operation is performed in the following manner: As 
a rule, local aiKcsthesia amply suffices; it is in rare cases only 
that a general amesthetic need be administered. 

The abdomen is opened by an incisif)n in or near the middle 
line, between the ensiform cartilage and the umbilicus. As 
soon as the peritoneum is opened the ascitic fluid will escape; 
it is encouraged to do so, and the pools of fluid in the renal 
pouches and in the pelvis are mopped with swabs until they 
arc dry. Pains should be taken to see that no fluid is allowed 
io remain anywhere in the abdomen. The liver is then inspected, 
and a note of its condition is made. The whole of the upper 
surface of the liver all that lies in contact with the diaphragm 

is then brought as far into view as possible, and a gauze swab- 

is rubbed with fair vigour over all the surface that is accessible. 
The s]deen is then exposed (it will always be found enlarged) 
and is similarly treated. The omentum is now brought into 
the wound, and is sutured to the parietal peritoneum of the 
anterior abdominal wall. In the now relaxed condition of 
the abdomen, owing to the escape of fluid which had distended 
its cavity, the wall can be well everted and that part of it as 
far from the middle line as is accessible is first united to the 
lateral margin of the omentum. The same j^rocedure is adopted 
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on both sides, and a series of sutures uniting the omentum at 
many points to the parietal peritoneum arc passed. The peri- 
toneum may first be roughened somewhat by gauze friction. 
The more points of adhesion which are ensured between the 
omentum and the peritoneum the better. In some cases the 



Fig. 283. — Epiplopcxy (Talma-Morison operation). The omentum may be 
fixed by a continuous .suture or by interrupted sutures. The abdominal wall 
which is lax after the fluid has been emptied away, is everted as much as possible. 


omentum has been sutured between the layers of the abdom- 
inal wall, with good result (the method of Schiassi) . The abdomen 
is closed in the usual manner. In the earlier cases a second 
opening was always made above the pubes, into which a drain- 
age-tube was inserted, but this has been proved to be both 
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unneces^ry and undesirable, in that it has been a source of 
septic infection. 

Results . — The results of this operation on the whole have 
been satisfactory. The mortality in a series of 105 cases col- 
lected by Greenough, however, was high, being, within thirty 
days of the operation, no less than 29.5 per cent. If this were 
the death-rate to be expected, it is so high as to be almost pro- 
hibitive of the operation. In the recent cases it is probably 
little more than a quarter of this, owing to the better selection 
of cases for operation, the necessity for which Dr. Greenough 
had emphasised. The most favourable cases for operation are 
those in which the liver is enlarged, rather than atrophied, and 
those in which perihepatitis is present. The operation is contra- 
indicated in patients who are in bad condition, in whom the 
functional activity of the liver-cells is greatly reduced, and in 
whom advanced renal or cardiac disease is present. 

It should be performed, if a reasonable prospect of success 
is to be assured, as early as possible in the disease, in order that 
the comjiensatory hypertrophy of the liver-cells, which is prob- 
ably one of the causes of the improvement in the patient’s con- 
dition, may have time to develop. 

Monprofit, of Angers, in an extremely good summary of the 
subject (“Traitement Chirurgical de la cirrhose du foie,” Paris, 
1904), has collected the notes of 224 cases. In 213 the result 
of the operation was known. He gives the following table: 


Fatal cases 


Cases recovering 
from operation. . 


{ 


As a result of operation 

.42 cases. 

Shock 

. 9 

ftl 

Infection 

• 7 

4< 

Other accidents 

. 26 

It 

Subsequent to <' Cachexia 

operation ... j Other concomitant 

•30 

II 

(. disease 

.12 

II 

Recurrence of effusion 

•25 

II 

Improvement 

.26 

41 

Recoveries 

.70 

“ 

Patient’s history not obtainable .... 

. 8 

II 
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The mortality of the operation was, therefore, 42 cases in 
224, ajiproximately 20 jx'r cent. The post-operative mortality 
is also 20 per cent. 

Monprofit points out that complete recovery has followed 
oftenest in the cases operatetl upon early, when the cirrhosis was 
not too advanced. 

The procedure of Schiassi, the “intramural operation” of 



Fig. 284. — R. P., before oiieralion. Shews the distension of the idxlomen. with 
some venous trunks coursing ujj towards the axilla (M orison). 


the Americans, was adopted in 35 cases, with 13 deatlis and 22 
recoveries. Of these 22, 4 cases recurred, 3 were not followed, 
6 were improved, and 9 cured. 

The method of Schiassi, therefore, offers no advantages over 
the original operation of Talma. 

By the courtesy of my friend, Mr. Rutherford Morison, I 
am enabled to give two photographs of a patient upon whom 
he operated. The fcdlowing are the notes of this case: 
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“R. P., aged fifty-two years, was admitted to the Royal 
Infirmary, Newcastle-upon-Tyne, on February 27, 1899. Six 
months before he had begun to have occasional swelling of the 



Fig. 285. — R. P., three aiul onc-half years after operation. Shews the 
enlargement of the epigastric vein on the right side. The line of the ineision 
above the imilnlicus and tlie site of the drainage-tube below it are also seen 
(Morison). 


abdomen, attended by a dull aching pain and swelling of the 
legs and feet. Three and a half months later the abdominal 
swelling and pain became permanent and the swelling steadily 
increased. He had felt sick at times, but had never vomited. 
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His urine had been scanty, high coloured, and thick on cooling. 
The bowels were constipated, but no blood had been noticed 
in the motions. 

"Previous History . — He had had a rupture in the left groin 
for many years, which had grown more troublesome lately. 
Two and a half years ago he was treated in the Newcastle-on- 
Tyne Infirmary for delirium tremens. Previous to the attock 
he had been a heavy drinker; since then he had abstained en- 
tirely from alcoholic drinks. He had never had syphilis or 
other serious illness. 

“ From the time of his admission until the operation in August 
he was under the care of Dr. George Murray, to whom I am in- 
debted for the following note: ‘The main line of treatment 
has been as follows: Limitation of fluids taken; regular ad- 
ministration of mist. purg. alb., and tapping of the abdomen 
on left side by means of Southey’s trocar. Girth at umbilicus 
before tapping, 36 inches. 


Quantity Girth of Umbilicus 

Date op Removed, after Tapping, 

Tapping. Fluid Ounces Inches. 

March ii 285 31 

March 25 197 34 

April 1 122 34 i 

April 8 317 32 

April 20 1 14 35 

April 30 97 34i 

May 10 169 

May 20 176 

May 30 186 

June II 167 

June 21 204 

July 2 212 

July 22 330 

August 9 354 


Total 2930 fluid ounces — 18 gallons, 

2J pints. 


“The case was discharged from the medical wards on August 
17, 1899. 

“On admission to the surgical ward his condition was 
described as follows: He was a thin man, with sallow com- 
plexion, sunken cheeks, and yellow-tinted conjunctiva;. His 
tongue was clean and moist, appetite fairly good, arteries 
slightly atheromatous; pulse 92 and temperature normal. 
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No jaundice or other disease discovered beyond what fol- 
lows. His abdomen was much distended, and the physical 
signs were those of a large collection of free fluid. The left 
side of the scrotum was swollen from fluid distending a 
hernial sac. 

“Dilated subcutaneous veins were visible, starting from 
the neighbourhood of the umbilicus and terminating in one 
large trunk on either side, which ran up over the chest into 
the axilla. The direction of the blood-current in them was 
ascertained to be from belcW upwards. Percussion showed 
an increased splenic and diminished liver-dulness. There was 
some oedema of the feet and legs, e.xtending as far as the 
middle of the calf. 

“On August 29, 1899, the patient was operated upon, under 
chloroform. An incision about four inches long opened the 
abdomen between the ensiform cartilage and the umbilicus. 
The cut subperitoneal fat w'as vascular and bled freely. A 
large amount of clear, straw-coloured fluid escaped as soon as 
the peritoneum was divdded. A second opening was next made, 
between the umbilicus and jiubis, large enough to admit a half- 
inch diameter glass drainage-tube, which , passed through it 
into the pelvis. Some adhesion was present between the 
liver and the omentum and between the omentum and the 
abdominal wall. The liver was firm, finely granular on the 
surface, and of about normal sue. The spleen was hard and 
enlarged to at least double its normal size. The abdominal 
cavity was dried with sponges, special care being taken to rub 
the surface of the visceral peritoneum opposed to them. The 
omentum was fixed across the anterior abdominal wall by cat- 
gut sutures. 

“The upper incision was entirely closed by catgut sutures. 
The lower was kept open for a drainage-tube, through which 
the fluid W'as pumped out of the pelvis. Over the dressings, 
broad, long strips of adhesive plaster w’ere applied transversely 
from the chest above to the drainage-tube opening below. This 
was for the purpose of keeping the upper part of the abdominal 
cavity empty of fluid and the parietal closely applied to the 
visceral peritoneum. 

“Two nurses writh a reliable knowledge of antiseptic wound 
treatment were told off to look after the tube and keep any fluid 
45 
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from collecting in the pelvis or from escajiing on to the 
dressings. 

“The operation was well borne and his recovery straight- 
forward. The following shews the amount of fluid removed 
daily from the tube : 


1800. 

August 

21), 

5xxiii. 

i8yi>. 

September i6, 

Sxvi, 

Sv. 

“ 

30. 

?5xii. 

" 17. 

Sxxi, 

ovi. 

“ 

31. 

Sxix. 

iS, 

Sxiv. 

ovi. 

September 

I , 

Sxvii. 

“ 19, 

Sxvi, 

oi. 

“ 

2, 

Sxix. 

20, 

Sxiv, 

Si. 


3. 

Sxiii. 

“ 21, 

Sxiv, 

oiv. 

* • 

4 , 

3viii. 

22, 

Sxvi. 

Siii. 

• ‘ 

5 . 

3xvi. 

23, 

Sxiv, 

oiii. 

‘ ‘ 

6. 

3xiv. 

24. 

Sxvii, 

Sx. 

* * 

7 • 

5 xi. 

25, 

Sxvi. 

Svi. 

•• 

s. 

Sxiii. 

“ 26, 

Sxv. 

Svi. 


9 , 

3 xiv. 

27, 

Sxiii, 

ovi. 

*• 

10, 

Sxiii, 

2 S , 

Sxi. 

Sv. 


1 1 , 

Sxiii. 

29. 

Sxix. 

Siv. 

*• 

12, 

Sxi. 

3 o» 

Sxvi, 

Siii. 

•• 

13, 

Sxiv. 

October i, 

Sxix, 

Sv. 


14, 

Sxvi. 

2, 

Sx, 

Si. 

* * 

15. 

Sxv. 

3 • 

Sxii. 

Svii. 


4 . S-xii. 


“October 9. For the last few days very little fluid had 
escaped from the tube. There was some tedema of the scrotum 
and subcutaneous tissues of the back. 

“October 10. The tube was removed. There was no fluid 
escaping from it. 

“October 16.— Patient very well; apjietite good; quantity 
of urine, 63 ounces; the abdomen was a little distended; it 
measured 24 inches around the umbilicus. There was dulness 
on percussion in left flank, reaching as far forward as the an- 
terior axillary line. This disa])pearcd on turning o\'cr. The 
veins of the abdominal wall were not so jjrominent, and there 
was much less oedema of the scrotum and back. 

“Three weeks after the jiatient left the Infirmary (December 
17, 1899) he returned with signs of a large fluid collection in the 
abdomen; 230 ounces were removed by tai)i)ing. He had passed 
only about 1 8 ounces of concentrated urine daily. 

“January 3, 1900. — Better; signs of very little fluid in 
belly. 
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“From this date there was no further accumulation of fluid, 
and at the present time (February, 1903) ‘he is very well; never 
looked better ; is fat and strong, and has a good appetite. There 
are no signs of fluid in the abdomen. The veins in the abdom- 
inal wall are very large. He complains of some dragging pain 
in the abdomen; the liver can be felt adherent to the abdominal 
wall.' (Note by Mr. G. Grey Turner, Surgical Registrar.)"' 

This subject is fully dealt with in a recent monograph by 
Bunge, “Die Talma -1 )rummondsche Operation,” Jena, 1905. A 
brief summary of 255 recorded cases is given. 



SECTION V. 


OPERATIONS UPON THE PANCREAS AND 

SPLEEN. 

CHAPTKR XLIT. 

OPERATIONS UPON THE PANCREAS. 

The ]xincreas, for the jnirposes of oi)eration, may be ap- 
proached from tlie front or from behind. In tlic great ma- 
jority of cases the former route is preferable. 



Fig. 2S6. — Exposure of the ])ancreas. The j)osilion of the pancreas in relation 
to the stomach when the gastrohcpatic omentum is incised is shewn. 

APPROACH FROM THE FRONT. 

A santl-bag having been placed behind the lower part of 
the chest, the abdomen is opened by an incision between the 

70S 
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ensiform cartilage and the umVjilicus, in the middle line, or to 
one or other side of it, as seems necessary for speedy access to 
the part to be treated. When the peritoneal cavity is opened, 
the pancreas may be reached in five ways: (a) Above the 
stomach, through the gastrohepatic omentum; (b) through 
the stomach, both walls being incised; (c) below the stomach, 



Fig. 2 87. — Ex])osurc of the ])ancr(.‘as; the lesser sae is opened by an in- 
cision in the great omentum immediately below the greater eurvature of the 
stomach. The stomach is pushed upwards. 


through the gastrocolic omentum; ((/) through the transverse 
mesocolon; {e) in addition access to the posteritir part of the 
head of the gland may be obtained by Kucher’s method of 
“mobilising the duodenum.” 

(a) Above the Stomach.- -In thin pcoi)le in whom visceral 
prolapse is jiresent the pancreas may often be recognised on 
Iialpation as a mass lying transversely a little above the um- 
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biiicus. Indeed, a mistaken diagnosis of tumour in the stomach 
has not seldom been made in these circumstances. If the 
abdomen of such a patient be opened, the pancreas can be seen 
quite clearly through the thin, diaphanous gastrohepatic 
omentum. A small incision through this omentum rapidly 
enlarged will then give easy access to the gland. 

(b) Through the Stomach. — This method is one which, so 
far as I am aware, has been deliberately undertaken only on 



Fig. 288. — Exposure of the pancreas. The transver.se mesocolon is incisec 
as in posterior gastro-enterostomy. 


one occasion. The operator was Hagen, and the case concerned 
a boy aged thirteen, in whose abdomen a cyst the size of a child’s 
head was discovered. It lay behind the stomach and was 
surrounded by such strong adhesions that it was impossible 
to bring it to the abdominal wall. The anterior wall of the 
stomach was, therefore, incised, and subsequently the pos- 
terior wall, and the cyst contents w'cre then readily evacuated. 
The flaccid wall of the cyst was then, with great difficulty 
and after displacement of the stomach and resection of the 
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costal margin, brought into contact with the parietal peri- 
toneum. 

{c) Below the Stomach. — This is the route which has been 
chosen by the majority of operators. A bloodless spot in the 
omentum immediately below the greater curvature of the 
stomach is selected, and a small tear therein is made and slowly 
enlarged. The lesser sac of the peritoneum is thus opened. 



Fig. 2iS(;. — lixposure of the pancreas. The peritoneum to the outer side 
of the second portion of the duodenum is incised and the duodenum is raised 
up towards the middle line. The jiosterior part of the head of the pancreas 
is exposed. 

and through the posterior wall of this sac the pancreas can be 
reached. If a cyst of tlie pancreas be present, it will often 
be found to bulge forwards below the stomach and to be reached 
very readily by an opening made in the position described. 

{d) Through the Transverse Mesocolon. —The omentum and 
the transverse colon are turned upwards as in the performance 
of the operation of gastro-enterostomy. The transverse meso- 
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colon is then incised in a spot devoid of lilood- vessels; a finger 
is passed through into the lesser sac, and the opening gradually 
enlarged by gentle tearing. This route is that to whicli the 
preference is given by Kronlcin, but it is obvious that if drainage 
is necessary, it is unsatisfactory. 

(e) The posterior i)art of the head of the gland may be ex- 
posed by incising the peritoneum to the right of the duodenum 
and stripping the second part of the duodenum upwards 
towards tlie middle line. 

Approach from Behind. -The ]xincreas may be reached by 
an incision in the left loin, commencing at the tip of the twclftli 
rib, and extending obliquely forwards to the umbilicus. Peters 
has o])erated in this way ujx)n a hydatid cyst of the tail of the 
pancreas, and in several cases supplementary drainage, in cases 
of acute or subacute pancreatitis, has been established. 

THE SPECIAL CIRCUMSTANCES IN OPERATIONS UPON THE PANCREAS. 

There are tw(.) circumstances of the highest importance 
in connexion with ojicrations upon the ])ancrcas. 

The first refers to haemorrhage. The pancreas has a blood- 
supply in proportion to its requirements as the gland by which 
the most important of the digestive juices is secreted. It is 
extremely vascular, and its blood-vessels are both large and 
numerous. Any injury of the gland, therefore, causes free 
bleeding, bleeding which is, moreover, very difficult to con- 
trol. When, as the result of direct incision, bruising by exter- 
nal fierce, or tearing during the removal of growths involving 
the stomach or the pancreas itself, luemorrhage f)ccurs, it is 
not possilde, in the majcjrity of cases, to arrest it by ligature. 
The simple tying of a mass of the exceedingly fragile tissue of 
the panereas often results in the ligature cutting through, and 
consequently in a further onset of bleeding. The individual 
vessels in the gland cannot be secured. The only means of arrest 
of the haemorrhage is, therefore, the use of deep sutures of ma- 
terial-silk or catgut — sufficiently thick to prevent its cutting 
through the gland when the stitch is drawn tight. And this 



OPERATIONS UPON THE PANCREAS. 713 

method in itself is unsatisfactory, for it causes, necessarily, 
such damage by compression and strangling of the soft gland 
substance that sloughing is not unlikely to occur. 

The second refers to the escape of the pancreatic juice. It 
luis been shewn, both by experimental work and hy observa- 
tions made upon cases submitted to operation, that after the 
pancreas has been incised, bruised, or torn, its sj^ecial secretion 
is poured out from the wound-surfaces. The experimental 
work of Simon Flexncr, Biondi, Katz and Winkler has shewn 
that wlien the pancreas is so damaged, by injury however 
produced, that its vitality is lowered, there is an escape of the 
gland secretion into the parts around. The observations of 
Ruggi and Biondi and other operators who have removed parts 
of the gland for simple or malignant growths shew that a free 
outpouring of secretion occurs from the cut surfaces. The re- 
sult of this is that fat-necrosis occurs, as well as an active di- 
gestion of the tissues with which the juice comes into contact. 
An acute inflammation of the pancreas, with or without haemor- 
rhage or subacute or chronic pancreatitis, may thus result. In 
one case, recorded by Koestcr, an injury to the pancreas dur- 
ing tlie course of an operation was followed by fat-necrosis. 
The digestion, by the pancreatic juice so freely poured out, 
results in the prox’ision of an admirable culture-material for 
any organisms that may chance to be present. Infection of 
the wound area is almost inevitable to some extent in opera- 
tions, necessarily difficult and prolonged, upon the i)ancreas. 
An infection that the healthy peritoneum could certainly deal 
with becomes of the utmost virulence when an abundant food- 
supply for the organisms is present. As Professor von ^liku- 
licz says, the secretion of the j)ancrcas does not flocxl the peri- 
toneal cavity in wSuch ejuantities that it proves fatal by mere ab- 
sorption; “it acts indirectly by reason of the local irritation 
of the peritoneum, in that it prepares a nutrient medium for 
bacterial invasion and makes infection extremely easy.'' It 
is almost certain that in all abdominal operations some germs 
enter the peritoneal cavity. When their numbers are few, the 
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unharmed ix'ritoneum can resist them without dilTiculty, but if 
the natural powers of resistance of the ])eritonoum are greatly re- 
duced, they may be competent to produce an acute inflammation. 

A further source of danger lies in the digestive action of 
the pancreatic juice upon the adhesions which the peritoneum 
produces. The outpouring of lym])h is the chief means possessed 
by the peritoneum of protecting itself from harm ; when the thick 
flakes of lymph are sj^eedily digested by the pancreatic secretion, 
the avenue for a further extension of se])tic trouble is at once 
opened. 

The secretion from the injured or inflamed jxincreas is able, 
according to Mikulicz, to cause, in itself, a variety of aseptic peri- 
tonitis, which is followed by intestinal i)aralysis and ()l)struction. 

The lesson to be drawn from these facts is that in all cases 
of operation upon the pancreas, where there is any likelihood 
of the escape of the secretion, free drainage sliould l)e ])rovi(UHl. 
The escape of secretion from a wound of the i)ancreas can be 
prevented by accurate suture and by tlie careful closure of the 
peritoneum o\'er the wound in the gland. Successful cases 
where this has been performed arc recorded by Ninni and Mayo 
R(.)b.son. If this sealing-off cannot be secured, the need for 
drainage is imi)erative. Its value is well shewn by the statistics 
given by Mikulicz. In 12 cases of injury to the pancreas, tlie 
result of l')lunt force, or stab or gunshot wounds, 8 were drained, 
and of these, 6 recovered; 4 were not drained, and the only 
one that recovered was that recorded by Ninni, in which the 
peritemeum was securely chjsed over the wound. 

The peculiar difficulties and dangers attaching to operations 
upon the pancreas will, therefore, be readily understood. Bleed- 
ing is apt to occur and is difficult to arrest. Escape of pan- 
creatic juice is almost constant; it can produce an aseptic peri- 
tonitis, or digest adhesions poured out l)y the peritoneum for 
its own protection, or, finally, by acting upon the bk^od so con- 
stantly present, on the jxincreas itself, and on all the i)arts 
around, a culture-medium is provided which is eminently suited 
to ensure the very rapid growth of organisms. 



CHAPTER XLIII. 


INJURIES OF THE PANCREAS. 

The pancreas is rarely injured. This is owing in part to 
the decj) position it (occupies in the abdomen, and in part to the 
shelter afforded to it by the ribs and by those viscera which 
lie over it. The number of cases in which the pancreas has been 
injured is, however, probably assessed too low, for a wound of 
the gland is quite likely to be overlooked. 

In the majority of cases an injury to the pancreas is not the 
only damage which is inflicted; the liver, the stomach, the kid- 
neys, and the intestine are, one or all, likely to suffer at the 
same time. The blow which causes the injury generally 
impinges upon the epigastrium and is directed from before 
backwards. 

There are no special signs or symptoms indicative of injury 
to the pancreas. In deciding upon an exploratory operation 
in a doubtful case the surgeon has, therefore, to rely upon the 
symptoms of shock, haemorrhage, and, in tlic later stages, peri- 
tonitis. Reliance must especially be ])laced on the steady in- 
crease in severity of tliese syminoms. There will almost cer- 
tainly be a sufficient warrant for operation in the conditions 
of other organs than the pancreas; and the danger is that, as 
in several recorded cases, the surgeon may be content in deal- 
ing with these cither injuries, and overlook the wound which 
has been inflicted upon the pancreas. An emphatic rule should 
be laid down that in all cases of injury to the upper piivt of the 
abdomen, in those cases especially where the injury has fallen 
upon the epigastrium, no operation is to be considered com- 
plete until an examination of the C(mdition of tlie pancreas has 
been made. 
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OPERATION. 

The abdomen is opened, as a rule, through the middle line, 
or close to it, by a vertical incision between the ensiform carti- 
lage and the umbilicus. *‘\s soon as the peritoneum is oi^ened 
a general inspection of the parts likely to have suffered injury 
is made. No pains must be spared to make this inspection as 
thorough as i)ossible, for an oversight will perliaps prove 
fatal. If a wound of the liver, stomach, or intestine be met 
with, it is dealt with in the manner which has already been 
described. 

The pancreas is tlien examined. As a rule, the route above 
the st(Mnach will be .selected. The gastrohepatic omentum 




2 00. -Method of suture of a wound in the ])anereas. 'fwo or three 
deep sutures of stout cali^ul or silk are j>a.ssed, and the wound-surfaces drawn 
together. The wound-edges are then sutured with line catgut sutures. 

is torn through and the lesser sac is o])ened. lixtravasated 
blood and pancreatic juice will often be found in tlic les.ser sac, 
and a general mopping-up of these fluids will l)e necessary. 
Especial care is taken to see that this fluid, for reasons that have 
already been mentioned, is not all(.)wcd to escape into the gen- 
eral peritoneal cavity. 

When the parts are thf)r()ughly dried and the general peri- 
toneal cavity has been protected in the usual manner by a double 
layer of large flat swabs, the hamiorrhage from the gland must 
be arrested, and an attemi)t made to suture the wounds. The 
haemorrhage is best arrested by deep sutures of stout catgut, 
or, in certain cases, by the ligation, en masse, of an area which 
is oozing freely. As a rule, the placing of deep sutures checks 
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the haemorrhage and draws together the margins of the wounds 
in the gland. 

It is then necessary to adopt measures to jirevent the escape 
of the pancreatic secretion into the peritoneal cavity or into the 
subperitoncal tissues. This has been done in two cases by the 
accurate suture, over the gland, of the peritoneum which covers 
it, the layer, that is, which forms the posterior part of the lesser 
sac. In the majority of cases, however, this sealing-off is neither 
prudent nor jiossible, for a secretion from the gland is very likely 
to be poured out, and if it is, a free escape should be provided 
for it. Drainage by tube or gauze is consequently almost always 
necessary, and is certainly always desirable. Drainage may 
be established through the anterior wound, or a posterior in- 
cision may be made, a large rubber tube or gauze packing in- 
troduced, and the anterior wound may be closed. 

Professor von Mikulicz (“Annals of Surgery,” July, 1903) has 
collected the records of 45 cases of pancreatic injury. There 
were 21 cases of penetrating wounds and 24 of subcutaneous 
wounds from blunt force. Of the 2 1 cases of jjenetrating wounds, 
12 were due to gunshot and 9 to stab wounds. Five of the 12 
gunshot wounds were operated and 3 recovered; 7 were not 
operated upon and all died. The 3 successful cases were recorded 
by Otis, Ilahn, and Ninni. Xinni’s case was one of revolver 
wound of the abdomen in a man aged twenty-seven. The 
patient had run more than 500 yards after the wound had 
been inflicted, but was brought to hospital, collapsed, almost 
unconscious, with thready pulse, and the abdomen painful 
and tympanitic. The bullet had entered close to the second 
lumbar vertclira, and, after passing through the pancreas, had 
made si.x wounds in the small intestine and one in the colon at 
the hepatic fle.xure, and had finally come out in the right epi- 
gastric region. An incision was made from the ensiform carti- 
lage to half-way between the umbilicus and the pubes, giving 
vent to blood and gas. The seven intestinal wounds were su- 
tured, and then, as blood was seen to ooze from between the 
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Stomach and transverse colon on the right side, a transverse 
incision was made, the gastrocolic omentum opened, and a 
wound of the pancreas at the junction of the head and the 
body disclosed. Two deep sutures were passed which arrested 
the bleeding. Drainage was established. The patient left the 
hospital in thirty-five days. In 7 of the 9 stab wounds the pan- 
creas was prolapsed in part; in 2 it was replaced; in 5 it was 
sutured or ligated and replaced; all these patients recovered. 
In only 2 of the 9 stab wounds was there intra-abdominal injury 
of the pancreas; in these 2 only, therefore, was there the risk 
of contamination of the general peritoneal cavity. These two 
cases were recorded by Kuttner and Hildebrand. In Kuttner’s 
case there was a deep wound of the body of the pancreas which 
almost divided it into two portions. The wound-edges were 
drawn together by two sutures and a superficial stitch of cat- 
gut. Haemorrhage was in this way completely and at once 
arrested. In this case there was also a wound in the stomach, 
which, being found at once on opening the abdomen, was tem- 
porarily closed by a Doyen’s clamp until the suture of the 
pancreas was completed. Drainage was provided by a large 
packing of gauze. A subphrenic abscess formed, and was 
opened on the twelfth day. On the eighteenth day the 
patient was up, and at the end of four weeks was sent home 
quite well. 

In Hildebrand’s case there was al.so a perforation of the 
stomach as well as an injury to the pancreas. The bleeding 
points in the pancreas were secured by individual ligatures; 
the stomach wound was closed; no drainage was provided. 
Death occurred on the fourth day. 

Of the 24 subcutaneous injuries, 13 were not operated upon 
and all died ; 1 1 were operated upon and 7 recovered ; the opera- 
tion consisted in exposure of the pancreas and drainage. 

In some of the late operations little more was done than to 
evacuate some old disintegrating blood-clot and to provide 
drainage. 
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The principles which should be observed, therefore, in all 
operations upon the pancreas for injury are these: 

1. Bleeding must be carefully arrested by ligature en masse 
or by suture ; preferably the latter. 

2. If the tail of the gland is very badly crushed, a resection 
must be performed. 

3. If the duct of the gland is exposed, care must be taken 
to see that the sutures do not penetrate the duct. 

4. Free drainage, through the anterior wound, through a 
special posterior wound, or through both, must be provided. 

Professor Garre (“Beitrage zur Klinischen Chirurgie,” June, 
1905, Bd. 46, Heft i) reports from his clinic in Konigsberg a case 
of total transverse subeutaneous tear of the pancreas only, in 
which a successful operation was performed. The patient, a man 
of twenty -four, had been erushed in the upper abdominal region 
between two buffers of a train. There was some little pain after 
the accident, no vomiting or nausea, no shoek, and pulse and tem- 
perature were normal. The abdomen was tense and there was 
some tenderness in the epigastrium. Three hours after the in- 
jury, vomiting of coffee-grounds material and later of some blood 
set in, with severe pain. The diagnosis of rupture of an intestine 
was made, and an immediate laparotomy followed. A considera- 
ble amount of blood was found in the abdomen, and after an ex- 
amination of the other organs in the peritoneal cavity had shown 
them to be intact, the blood was discovered coming from behind 
the stomach, which was somewhat low in the abdomen, but unin- 
jured. Tearing through the lesser omentum, above the stomach, 
a complete tear in the pancreas was found, the edges of which 
were about the thickness of a thumb apart. The edges were 
sharp, as if cut with a knife. The splenic vein was intact. The 
severed tail of the pancreas was about lo cm. long. 

The tom edges of the organ were brought together into exact 
apposition, and with three posterior and three anterior fine silk 
sutures through capsule and parenchyma the defect w^as repaired 
and the haemorrhage stopped. The sutured portion was isolated 
by tampons, gauze was put around the pancreas wound and up 
under the liver, and was brought out of the original incision. 
There were no areas of fat necrosis (Fig. 291). 
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The jirogress of the ease was most jileasing. The pains ceased 
at once. I'or two days there was vomiting of blood-stained fluid. 
On the third day the tamjions were saturated with pancreas 
secretion, and in the sidicutancous fat layer there were three 
areas of fat necrosis. The secretion was e.xamincd, and showed 
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Fig. 29i.--C(nnj)lftc transverse rupture of the pancreas, treated by 

suture ((jarre). 

all the pancreatic enzymes. The first tampon was removed after 
eight days and a new loose one inserted. In two weeks a drain 
was put in. The secretion became less and less, and in two 
weeks more the drain was omitted. In about six weeks the 
fistula was closed. 
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INFLAMMATORY CONDITIONS OF THE PANCREAS. 

ACUTE PANCREATITIS. 

Acutk pancreatitis is one of the most serious diseases which 
the surgeon is ever called upon to treat. 

There has been much confusion from a want of clearness in 
the terms whicli have been used to describe the various forms 
or stages of the disease. 

Acute inflammation, in the majority of cases, is attended 
by htemorrhage, which may l)c localised to one part of the gland, 
iiffect the whole gland, or involv^e also the parts around. There 
is even yet a want of agreement among those whose experience 
in the matter is considerable, as to whether, as a rule, the hai^mor- 
rhage i)rcccdes the inflammation and causes it, or whether the 
inflammation occurs first and results in the haemorrhage. There 
can be no doubt, liowever, that inflammation may occur with- 
out luemorrhage, and that hemorrhage, even fatal in char- 
acter, may occur without inflammation. In the majority of 
instances, however, the two conditions are found together. 
Mayo Robson is inclined to believe that a dilTcrentiation of cases 
is sometimes possible, the ultra -acute cases having a violent 
and sudden onset, accomi)anicd by collapse, ending fatally 
witli extreme rapidity, being, for tlie most part, those where 
the haemorrhage precedes the inflammation; whereas the cases 
which arc still acute, thougli somewhat less so, where the onset 
is more gradual, where the symptoms arc not ushered in by 
collapse, and where resolution and relapse arc likely to occur, 
are those in which inflammation precedes the haemorrhage. 
There is no doubt that the three forms of pancreatitis described 
by Fitz the haemorrhagic, the gangrenous, and the suppurative 
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— are merely difl’erent stages of the same disease and are alike 
in their etiology. 

Mikulicz considers that pancreatic apoplexy is distinguished 
from acute ha'mi^rrhagic pancreatitis only by the bacterial con- 
ditions: the former is an aseptic process; the latter, a septic 
process. 

The influence of the pancreatic ferments in cases of injury 
to the gland is considerable. As Mikulicz jioints out, the fol- 
lowing vicious circle is establi.shed : “Small hicmorrhages or 
disturbances in circulation (from arteriosclerosis, cmliolus, 
thrombosis); from this, necrosis of a small area of the gland; 
infiltration around this focus of the ferments set free by the 
destruction of the parenchyma cells; digestive changes in llie 
surrounding tissue and its \essels, which were until this time 
unchanged; enlargement <.)f the ha'inorrhagic focus, ])artly as 
a direct result of the erosion of the vessels and partly as tlie 
result of the undermining of the tissues and the increased pres- 
sure from the hamatoma; necrosis and destruction of the .sur- 
rounding parenchyma of the gland; further escajic of the fer- 
ments,” etc. 

The esca[)e of the ferments of the pancreatic juice from 
the damaged portion of the gland is responsible for ('ausing tlie 
characteristic signs of acute pancreatitis, fat-necrosis, locali.sed 
peritonitis, and, in the later stages, when infection is added, 
pancreatic abscess. 

The occurrence of acute inflammation in the j^ancreas at- 
tended by hiemorrhage is clearly a condition which calls for 
early operation, for unless the tension is relieved and free vent 
given to the pent-up exudates, the local and general manifes- 
tations arc hardly likely to do other than continue. 

The symptoms which are iiresent in acute pancreatitis arc 
those of an acute eiiigastric peritonitis. No more succinct 
description has been given than that which Fitz embodied in 
his first article upon the subject, “Acute pancreatitis is to lie 
suspected when a jircviously healthy person or sufferer from 
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occasional attacks of indigestion is suddenly seized with violent 
pain in the epigastrium, followed by vomiting and collapse, and, 
in the course of twenty-four hours, by a circumscribed epigas- 
tric swelling, tympanitic or resistant, with slight rise of tem- 
perature.'’ In two out of three cases upon which I have operated 
the most striking feature has been the general lividity of the skin ; 
the face has looked suffused, the lips blue, and the body surface 
has l)een damp, cold, and leaden-hued. 

The onset of the symptoms is always acute; collapse and 
])ain are well marked, and arrest of intestinal movement soon 
follows. The appearance and the conditions suggest a diag- 
nosis of those other abdominal catastrophes, a perforating 
ulcer of the stomach or duodenum and intestinal obstruction. 

Operation. — In many cases operation will be undertaken 
without a ])ositivc diagnosis having been made. The sur- 
geon will feel that some acute catastr(.)phe has occurred in the 
abdomen, and that in operation alone lies the hope of relief. 
In one of my three cases a diagnosis of acute pancreatitis was 
made; in the other two, a diagnosis of jK'rforated ulcer of the 
stomach or duodenum; tliough in one, the (luestion of pan- 
creatitis was considered. 

The incision will, therefore, owing to the localisation of the 
signs, be made in or near the middle line above the umbilicus. 
.\s soon as the abdomen is opened, a deeply blood-stained fluid 
will esca])e. The omentum, which will probably present in 
the wound, shews almost always the small round white or pale- 
yellcnv patches which indicate the presence of fat -necrosis. The 
discovery of these patches is quite enough to enable the surgeon 
instantly to recognise the nature of the disease and to make 
the operation pur])oseful, which, until this point, had been 
exploratory. An ins])ection of the gastrohcpatic omentum, 
the stomach, duodenum, gall-bladder, and bile-ducts is then 
made. The |)ancreas will be found engorged with blood, soft, 
swollen, and purplish in colour. The surgical, indication is 
then at once to atlord relief to the pancreas, which is in a con- 
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dition of phlegmon. The same measures are necessary as in 
phlegmonous inflammation elsewhere. The gland must be 
exposed freely by tearing through the gastrohepatic omentum; 
multiple punctures or small incisions must be made into the 
gland, and free drainage must be secured. 

The need for the relief of tension and for free drainage are, 
indeed, the circumstances of chief importance. A large gauze 
packing may be introduced through the anterior abdominal 
wound, or a second posterior incision may be made in the left 
costovertebral angle, and the pancreas c.xposed fnjm behind, 
punctured freely, and large drainage-tubes introduced. In 
some cases both antericjr and posterior drainage may be profit- 
ably established. 

In a certain number of the cases gall-stones will be discovered 
when the gall-bladder is e.xamined. These should be removed 
and the gall-bladder should be drained, if time permits. It 
should not be forgotten that in many cases, as Opie was the 
first to shew, the onset of the acute inflammation in the pan- 
creas is due to the blocking of the ampulla of Vater by a small 
stone, and the conversion, thereby, of the common bile-duct 
and the duct of the pancreas into a common channel; as 
a result of this, bile, which is infective, escajies into the duct 
of Wirsung, and .sets up the acute inflammation of the pan- 
creas. The removal of the offending stone can hardly be car- 
ried out in any case of this kind, owing to the bad condition of 
the patient, but if cholecystotomy is performed, the bile will 
be drained away from the hepatic duct, and the removal of the 
stone, if the stone does not escape into the ducxlenum, may 
be carried out later. 

This method of treatment — the free exposure of the pan- 
creas, its puncture, and the provision of free drainage, followed 
or not, as may be deemed necessary, by cholecystotomy — is that 
which should always be followed. There were on record, accord- 
ing to Mikulicz, up to May, 1903, 75 cases of operation for acute 
pancreatitis. Of 37 cases in which the pancreas was involved 
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in the operative interference, 25 recovered; in 41 where the 
pancreas was not touched, 4 cases recovered, and in all of these 
free peritoneal drainage was established. In one of these cases 
the intestine was drained by the performance of typhlotomy. 
If intestinal paralysis is a prominent feature in the case, this 
should certainly be done. 

It is to Dr. Muspratt and Dr. Ramsay, of Bournemouth, 
that acknowledgment is due for their putting into practice 
for the first time, fortunately with success, the principles of the 
operation which have just been laid down. In the “British 
Medical Journal” (February 6, 1904, p. 304) the brief record 
is given of a case operated upon on December 2, 1902. The 
patient was a woman, aged forty, who, after a long period of 
abdominal suffering, was suddenly seized with severe pain, 
collapse, and incessant vomiting. The abdomen was opened 
within twenty-four hours. The omentum and the intestines 
in the neighbourhood of the pancreas were found deeply blood- 
stained, and there were numerous areas of fat-necrosis. The 
pancreas was swollen, tense, and purple in colour. It was 
decided “to try the result of relieving tension” in such a case, 
and a free incision into the head of the pancreas, which was more 
especially affected, was made. Free bleeding followed, which 
was checked with some difficulty. A gauze drain was intro- 
duced and the patient made a speedy recovery. The case 
recorded in Professor Mikulicz’s paper in the “Annals of Surgery ” 
of May, 1903, operated ufion by Dr. Porter, of Boston, though 
recorded first, was, in point of time of jierformance, second to this. 

StnBACUTE PANCREATITIS. 

Gangrenous and suppurative pancreatitis are the conditions 
which result from an infective process which is rather less acute 
than that just described. There is a difference in the intensity, 
rather than in the character, of the infection. 

The plea has been urged that in cases of acute pancreatitis 
operation should be deferred, because if the condition is left 
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to itself and gangrene or abscess of the pancreas result, opera- 
tive treatment then is far less serious and attended by a greatly 
reduced mortality. This argument is grossly misleading,, for 
it takes no account of the number of cases of acute pancreatitis 
in which the processes are so rapid, and the course of the disease 
so acute, that the patient dies before either suppuration or gan- 
grene — leisurely pnx-'esses both of them — has developed. The 
symptoms and the mode of onset in abscess of the pancreas 
are similar to those in acute pancreatitis, though there is less 
of acuteness in both. The term subacute applies more accurately 
to gangrenous ami suppurative conditions than the word acute. 
But it will readily be understood that between the most viru- 
lent and the most lethafgic cases there is an unbroken scries. 
The onset in the subacute cases is not so abrupt, and the pro- 
gress of the symptoms by no means so rapid. There is, indeed, 
the same kind of difference as exists between the acute and the 
subacute forms of perhjraling ulcer (jf the stomach. 

Treatment. An incision is made between the umbilicus 

and the ensiform cartilage. .iVs a general rule, there will be a 
marked bulging of the epigastrium, or ]3alpati(,)n will reveal the 
presence of a deeji-seatcd tumour. The pancreas will be ex- 
posed, in the majority of cases, by tearing gently through the 
gastrohepatic omentum. It will then be obvious if one part 
rather than another of the pancreas is involved, and if a well- 
defined abscess cavity is Iwated, it may be opened after ade- 
quate protection of the peritoneal cavity has been assured ; or 
the abdomen may be closed, and a posterior incision in the left 
(or occasionally in the right) costovertebral angle may be made, 
so that an adequate escape is afforded to the pus, without risk 
of contamination of the peritoneum. In the majority of cases, 
however, drainage from the front will be necessary. Before 
the abscess cavity is opened, the [leritoneum is walled off with 
gauze. The contents of the abscess are not fetid, and the pus 
on examination may be sterile. Very often little lumps of ne- 
crosed fat or portions of disintegmting pancreas may be found 
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in it, and in some instances large, greyish-black sloughs of the 
pancreas may be removed. The loss of even a large portion 
of the pancreas does not seem to lessen, at any rate perceptibly, 
the chances of recovery of the patient. I know of two patients 
who are living and in perfectly good health, whose metab- 
olism seems perfectly satisfactory, in whom at least one-third 
of the pancreas was removed as a slough. 

The sloughs that I have seen are always deeply stained with 
altered blood-pigment ; they are grey or greyish-black in colour, 
and are clearly the result of a process exactly similar to that 
seen in acute hiemorrhagic pancreatitis. The formation of 
the slough is the end condition of which haemorrhagic infiltra- 
tion is the earliest recognisable manifestation. Mayo Robson 
mentions that, in all, 14 cases of abscess of the pancreas have 
been operated upon, with 5 deaths. 

CHRONIC PANCREATITIS. 

Though Riedel was the first to point out that a condition 
of chronic induration of the head of the pancreas was at times 
associated with cholelithiasis, esiwcially with stone in the com- 
mon duct, it is to ^layo Robson that we are indebted for a clear 
description of the clinical symptoms of the disease and for the 
first recognition of the fact that surgical treatment is capable 
of affording complete relief in the great majority of cases. 

Chronic pancreatitis is generally due to gall-stone irritation, 
especially to the presence of a stone impacted in the ampulla 
of Vater or in the lower end of the common duct. Other 
causes are pancreatic calculi, obstructions of the duct by 
pressure from without, typhoid fever (as first described by 
me in the “Lancet”), alcohol, syphilis, gastric or duodenal 
ulcer, etc. The description which Opie has given of the two 
fcjrms of chronic pancreatitis, interlobular and interacinar, 
has been generally accepted. In the former the interstitial 
deposit of fibrous tissue occurs in wide bands separating the 
lobules of the glands; in the latter there is newly formed fibrous 
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tissue wthin the lobules. In the former the contraction of the 
newly formed fibrous tissue causes an atrophy of the secretory 
portion of the gland, and the processes of digestion are, there- 
fore, affected: in the latter the islands of Langerhans are also 
affected, are sometimes all the part that suffers, and consequently 
it is not only the digestive, but also, and chiefly, the metabolic, 
processes that are affected. 

The s}nnptoms of chronic pancreatitis are very similar to 
those found in cases of malignant disease of the head of the gland ; 
indeed, there have been many cases — doubtless there are still 
many —in which an erroneous diagnosis of cancer has been 
made. It is to Mr. Mayo Robson that credit is chiefly due for 
the differentiation of the two diseases, a clinical advance of 
the first magnitude. Of chronic pancreatitis in its clinical 
aspects he writes: 

“The symptoms of pancreatic catarrh passing on to inter- 
stitial pancreatitis present great varieties according to the cause ; 
for instance, if it be due to gall-stones, there will be a history 
of painful attacks in the riglit liypochondrium, associated with 
jaundice and possibly accompanied by fever of an intermittent * 
tj'pe. Tenderness at the epigastrium with some fulness above 
the umbilicus will usually be noticed ; loss of flesh soon becomes 
marked, and if the pancreatic symptoms predominate, the pain 
will jiass from the epigastrium around the left side or e\’cn to 
the renal and scapular regions. Fat and muscle-fibres may be 
noticed in the motions as soon as the obstruction to Wirsung’s 
duct is complete, and the pancreatic reaction will be found in 
the urine. If gall-stones be not the cause, there may be merely 
an aching or painful attacks not at all pronounced, or the symp- 
toms may come on painles.sly, associated with dyspepsia and 
with slight jaundice, soon becoming more marked ; in such cases 
the gall-bladder may dilate and give rise to a suspicion of cancer 
of the pancreas which the rapid loss of flesh will tend to confirm. 
In the later stages pale or white and bulky motions may be 
passed, and a haimorrhagic tendency will be noticed. The 
liver is usually enlarged when the common bile-duct is tightly 
gripped, and in several cases I have found cirrhosis of the liver. 
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doubtless due to long-continued stagnation of septic bile in 
the ducts. I have seen well-marked enlargement of the spleen 
on four occasions. In one patient the fever and the enlarged 
spleen gave rise to a symptom of ague, the organisms of which 
were said to have been found in the blood.” 

The importance of the early recognition and treatment of 
chronic pancreatitis cannot be exaggerated, for the disease 
if left unchecked may produce such a sclerosis of the gland 
that the whole of the secretory substance and all the islands 
of Langerhans may be destroyed. The result is diabetes which 
proves fatal. Even when operative treatment is adopted, 
the condition may have progressed so far that nothing more 
can be done than to remove the cause of the disease and to pre- 
vent its increase, the damage already done to the gland being 
irreparable. In one case of my own where chronic inflamma- 
tion of the whole of the gland was found, due almost certainly 
to a stone, long impacted in the ampulla of Vater, which had 
escaped by the formation of a fistula between the lower end 
of the common duct and the duodenum, there was relief from 
cholecystotomy followed by prolonged drainage, but the pa- 
tient died after three and one-half years from diabetes. 

Treatment. -The treatment of the disease will necessarily 
vary according to its cause. If a stone be found in the common 
duct or in the duct of the pancreas, it must be removed. If a 
gastric or duodenal ulcer be found, it must be treated by ex- 
cision or gastro-cntcrostomy, as seems best. But the main 
indication to be fulfilled is drainage of the bile to the surface 
for such a length of time as will allow the ducts to free them- 
selves from infection. 

Drainage of the gall-bladder may be instituted either by 
the operation of cholecystotomy or by the operation of cholecyst- 
enterostomy; the former, for some reasons, is to be preferred. 
By it the bile is drained to the surface and the common 
duct is, therefore, empty. After the operation of cholecyst- 
enterostomy bile may flow into the intestine through the 
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new opening, but intestinal contents may also pass into the gall- 
bladder and increase the infection which it was the purpose of 
the operation to relieve. When cholccystenterostomy is per- 
formed in the manner already described, with a simultaneous 
lateral anastomosis or exclusion of the intestine, the risk of this 
infection is lessened considerably but is not abolished. 

The disadvantage of cholecystotomy is that it docs not afford 
a sufficiently prolonged drainage; the operation of cholccysten- 
terostomy is therefore from this point of view decidedly to be 
preferred. 

The operation of choice in chronic pancreatitis consists, 
therefore, in the removal of the cause and in the institution of 
drainage for the bile, by the performance of cholecystotomy, 
cholccystenterostomy or by direct drainage of the hepatic duct by 
choledochotomy. The results of these operations are most satis- 
factory if treatment is not too long delayed. A perfect recovery 
may be expected in the very great majority of cases. But if 
long-standing infection is discovered, the damage already in- 
flicted upon the liver, the ducts, and the pancreas may be irrep- 
arable, and cirrhosis of the liver or sclerosing pancreatitis may 
remain, and may, in the end, prove fatal. 

The mortality of tlie operation, judging by all recorded 
ca.ses, is about lo to 12 per cent.; but many of the patients 
were desi)erately, almost hopelessly, ill. A mortality not ex- 
ceeding al)OUt 5 per cent, is what may be reasonal)Iy expected 
in the future. 



CHAPTER XLV. 


PANCREATIC CYSTS. 

The term “pancreatic cyst'' has been used to describe any 
fluid tumour in, or associated with, the pancreas, though such 
tumours differ widely in causation, position, and clinical features. 

The following classification is as precise as our present 
kno wled ge permits ; 

1. Retention cysts. 

f Cvstic adenoma. 

2. Proliferation cysts • . 

I ( ystic carcinoma. 

3. Hydatid cysts. 

4. Congenital cystic disease. 

5. I hemorrhagic cysts. 

6. Pseudocysts. 

From the jxithological standpoint the inclusion of the last 
form is not permissible. As, however, the clinical features 
tally iirecisely with those of true pancreatic cysts, the aca- 
demic ol)jection must give way to considerations of conveni- 
ence. 

I. Retention Cysts. — Virchow (“ Die krankhaften Ge- 
schwiilste," 1863, vol. i, p. 276) described two forms of retention 
cyst of the pancreas. In the one the whole duct is widened, and a 
“ rosary-like” dilatation occurs. In the other the duct is blocked 
at its outlet and becomes distended into a cyst, which may reach 
the size of a fist and may contain mucoid, haemorrhagic, or cal- 
culous matter. With the smaller cysts there can generally be 
little or no difficulty in determining their origin; with the 
larger cysts,- with such as the surgeon is destined to meet, — 
the differentiation may be difficult or impossible. Virchow 
himself has expressed his inability to determine the origin of 
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a large cyst attachetl, on the one side, to the pancreas, and, on 
the other, to the stomach. 

The causes retention cysts are: 

(a) The impaction of a calculus or calculi. 

(b) Cicatricial stenosis. 

(c) Pressure upon the duct from without. 

((/) Dislocation of a jiart of the gland. 

Retenti(Ui cysts have been recognised as such during the 
course of the operation by several observers. In LudolplPs case 
(“Inaug. Dissert.,” Bonn, 1890) the cyst was c.\ci.scd and the 
opening of the duct clearly seen. Ilagcnbach fenmd two dilated 
radicles of the main canal opening into the cyst. Dixon (“ Medi- 
cal Record,” March, 1884) found the duct opening into the larger 
of two cysts. Richardson’s case was considered by him to ho 
a cystic dilatation of the duct. As it is rarely possible to make 
an exhaustive inspection of the parts during an operation, it 
is perhaps remarkable that so many observations have been 
recorded. 

On the postmortem table specimens have been recognised 
by Virchow, Klel)S, Oould, and many otliers. Virchow applied 
the term “ranula pancreatica” to a general distension of the 
whole duct. When numerous small engorgements of the minute 
ducts arc present, Klebs suggested the name “acne jiancrcatica.” 

2. Proliferation Cysts. — l?roliferation cysts may be citlier 
simple or malignant. Tlie exact differentiation is n{)t infre- 
quently difficult, and is at times impossible, from tlie jiatho- 
logical standpoint. One has, in some cases, to await the course 
of events after the removal of a cystic tumour lieforc deciding 
as to the class in which to include it. Thus iMtz, of Boston, 
in relating his case f“Amer. Jour, of .Med. Sci.,” August, tqoo), 
says: “The tumour, from its histological appearanc'cs, is to 
be regarded as essentially a multilocular cystoma, but on the 
border-line Vjctween a proliferating cystoma or cystadenoma 
and a cystomatous carcinoma, a distinction which the subse- 
quent history of the patient may be exfiected to make clear.” 



PANCREATIC CYSTS. 


733 


3. Hydatid Cysts. — Hydatid cysts of the pancreas are ex- 
tremely rare. Masseron (“These de Paris,” 1881) was able to col- 
lect the records of only five cases, and these were first recognised 
on the postmortem table. (Iraham, of Sydney (“Hydatid Dis- 
ease in its Clinical Aspects,” 1891), writes : “ The hydatid is some- 
times found in the pancreas. I hav'c observed it as a cyst about 
three inches in diameter, replacing the head of the organ.” 
Tricomi states, without giving references, that seven cases have 
been recorded. 

4. Congenital cystic disease, similar to the congenital cystic 
disease of the liver and kidneys, has been observed on rare 
occasions. Dr. Pye-Smith recfjrded (“Path. Soc. Trans.,” 1885, 
p. 17) a case of cyst of the cerebellum with numerous small 
cysts in the pancreas and kidneys. The patient was a man 
aged twenty-seven. 

Richardson has recorded a cyst of the pancreas occurring 
in a child fourteen months old; and in one case, related by 
Shattuck, a tumour had been noticed since birth. 

3. Haemorrhagic Cysts. That bleeding may occur into the 
sul.)staiicc of the pancreas as the outcome of acute or chronic 
inflammation is well proved. 

Of the influence of these or other hasmorrhages, traumatic 
or spontaneous, upon the building up of a cyst, no positive opin- 
ion can be expressed. Hagenbach distinguishes between hacma- 
toma. in wliich bleeding occurs into pre-existing cysts, and apo- 
plectic cysts, resulting from haemorrhage into softened, degenerate 
gland substance. In favour of the haemorrhagic origin of cysts 
arc the writings of Kuhnast, Schroder, and Friedreich. 

Ciussenbaucr conjectured that the origin of the cyst in the 
case operated upon by him was due to a central haematoma of 
the pancreas. In discussing the case Senn remarks: “This 
assumption lacks demonstration, and it is just as logical to as- 
sume that the cyst originated in the usual way from an obstruc- 
tion, and that the blood in the cyst contents was an accidental 
product,” a comment with which Korte seems in accord. 
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6. Pseudocysts. — Korte has proposed the term “pseudo- 
cysts” for those fluid tumours found in more or less close prox- 
imity to the pancreas, but not originating in the substance 
of the gland. The accurate distinction of a true pancreatic 
cyst from a pseudocyst is not always possible during life, for a 
cyst primarily peripancreatic may originate in a trauma which 
implicates the gland at the same time, so that the pancreatic 
juice may in small quantity escape into the pseudocyst and 
make its mimicry of a true cyst so complete that a distinction 
is impossible. I am, indeed, strongly inclined to believe that 
many cases of so-called jKincreatic cysts, especially those of 
traumatic origin, are in reality peripancreatic or pseudocysts, 
eft'usions into the lesser cavity of the peritoneum, localised ex- 
travasations of blood, and so forth. In some recorded examples 
the origin of a cyst in the pancreas is purely hypothetical, and 
in these the tumour may be a “pseudocyst” of the pancreas or 
a true cyst of a neighbouring organ, such as the suprarenal or 
the kidney. 

The most frequently occurring form of “pseudocyst” is 
that first described by Mr. Jordan Lloyd (“Brit. iled. Jour.,” No- 
vember, 1892). In this very important paper attention is 
drawn to effusions into the lesser peritoneal cavity, as the result 
of injury to the pancreas, and two cases arc fully reported. 

Mr. Jordan Lloyd writes: “The diagnosis of pancreatic 
cyst appears to me often to have been made upon insufficient 
evidence. The fact that a cavity within the abdomen contains 
pancreatic secretion is no proof whatever that the cavity is 
within the pancreas; it tells us nothing more than that the 
cavity is connected with this organ. Neither is the fact that 
the pancreas can be felt by an examining finger from within 
an intra-abdominal sac, for if the lesser peritoneal cavity is 
opened from below by an incision in the transverse mesocolon, 
a finger passed through this opening enters a large space, at 
the back of which the pancreas is found ; similarly, too, if the 
lesser peritoneal cavity is opened by an incision in the great 
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omentum below the stomach. Through either opening the 
deepest part of this space is found to the left, and cannot be 
reached by the examining finger.” 

Mr. Jordan Lloyd summarises his conclusions as follows; 

“ I. That contusions of the upper part of the abdomen may 
be followed by the development of a tumour in the epigastric, 
umbilical, and left hypochondriac regions. 

“2. That such tumours may be due to fluid accumulations 
in the lesser peritoneal cavity. 

“3. That when the contents of such tumours are found to 
have the property of rapidly converting starch into sugar, we 
may assume that the pancreas has been injured. 

‘‘ 4. That many such tumours' have been regarded as true 
retention ‘cysts of the pancreas,’ and that this opinion has been 
formed upon insufficient evidence. 

‘‘5. That the diagnosis of distension of the lesser peritoneal 
cavity before operation can usually be made by the character- 
istic shape of the swelling. 

“ 6. That early median abdominal incision and drainage is 
the safe and proper treatment.” 

The hallowing most interesting case is recorded by MePhed- 
ran (“Brit. Med. Jour.,” 1897, vol. i, p. 1400): 

G. A. B., male, fifty -three. In 1891 had an attack of biliary 
colic, with well-marked jaundice and pale motions. Had 
two or three similar attacks every year. Condition became 
gradually worse; there was almost constantly some epigastric 
discomfort, indigestion, flatulence. One severe attack of pain 
lasted three days ; the epigastrium was tender, and pain radiated 
in several directions. Was losing flesh. On examination on 
a certain date there was an increase in the thickening in the 
deep part of the epigastrium; three days later a large, smooth, 
cyst-like tumour was found in the epigastrium, extending from 
the right parasternal line to the left mammary line and down 
to the umbilicus. The upper boundary was ill defined; the 
stomach resonance was above and to the left. A cystic collec- 
tion in the bursa omentalis was diagnosed, and the abdomen 
was opened. The cyst was emptied; at the bottom lay the 
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pancreas, irregularly enlarged and firm, but somewhat elastic. 
The peritoneum over it was smooth and healthy looking. There 
was no sign of ha;morrhage anywhere. Five months after a 
tumour was again found in the epigastrium; this tumour ex- 
tended down to the level of the anterior superior spinous pro- 
cesses and laterally to the mammary line on the right and 
the anterior axillary line on the left. It forced the dia- 
phragm upwards, so that the cardiac impulse was in the 
fourth intercostal space. The abdomen was again opened, 
and a cyst exposed lying behind the stomach; the cyst-wall 
was about 2 mm. thick; the fluid was opaque, whitish, and 
contained many flocculi and fibrin masses. The fluid was 
alkaline, contained albumin and no digestive ferment. The 
cavity contracted rapidly, but a fistula persisted. The dis- 
charge from this irritated the skin. (In examination it was 
found to possess marked action on albuminoids, fats, and 
starches, leaving no doubt as to the presence of pancreatic 
secretion. The condition causing the repeated attacks of colic 
lay in the pancreas, and may have been a calculus or a local- 
ised inflammatory deposit causing mechanical obstructiem. 
In the most acute attack the symptoms were those of acute 
pancreatitis. 

This case is especially interesting from the fact tliat it is, 
so far as I know, the only one recorded in which a pseudocyst 
and a true cyst have been observed in the same individual. 

PATHOLOGICAL ANATOMY. 

Cysts of the pancreas are rather more frequent in men than 
in women. (If 121 cases collected by Kortc, 60 were males, 
56 females; in the remaining 5 no mention of sex is made. 

The youngest patient affected was a child thirteen months 
old, whose case is recorded by Shattock. Richardson has 
operated upon a child fourteen months old. Stieda’s patient 
was a man of seventy-si.x. 

The cystic tumour may be situated at any part of the gland 
from the duodenal margin of the head to the tip of the tail. 
The body is more commonly affected than the head, and the 
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tendency to implication seems, roughly, to increase as the tail 
is approached. 

In 22 cases collected by Hagenbach the cyst arose in the 
tail lo times, 4 times in the head, once in the body, and in 7 
the site is not indicated. Nimier gives the following: 21 times 
in the tail, 6 times on the body, 4 times in the head, once in the 
head and the body, and in i the whole organ was implieated. 

Cysts may be single or multiple, unilocular or multilocular. 
Two cysts may be simultaneously observed of almost equal 
size; or, after the healing of one cyst, a second may develop 
in a distant portion of the gland and necessitate further opera- 
tion. One small cyst may be found with a large number of 
smaller ones packed in its walls. 

The cysts are generally smooth and rounded; they are 
elastic and rather tense. The inner surface of the cyst-wall 
is commonly smooth, and lined throughout by eylindrical epi- 
thelium; trabeculcB or incomplete septa may at times be 
present, and a thimbling of the surface may be seen. Intra- 
cystic polypoid masses are found in cases of proliferation 
cyst. In the great majority of recorded cases blood in greater 
or less quantity has been observed. 

SYMPTOMS AND SIGNS OF PANCREATIC CYSTS. 

The symptoms produced by a pancreatic cyst are chiefly 
referable to the pressure exerted by the tumour upon surround- 
ing viscera. In the earlier stages, while yet the tumour is 
small, the symptoms are absent, or so trivial as to attraet but 
little attention, il^lmost imperceptibly the feelings of discom- 
fort, weight, and fulness in the epigastrium increase. Pain 
is noticed towards the end of, and for some time after, a meal, 
and vomiting becomes gradually established as a distressing 
symptom. To these earlier, less pronounced, symptoms Fried- 
reich has given the name “coeliac neuralgia.” The pain is gen- 
erally confined to the upper half of the abdomen, but it may 
radiate to the back, especially on the left side, and has been said 
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tc) Strike downwards into the testes. Tlie intensity of tlie pain 
is liable to wide variation: it may resemVile tliat of “indiges- 
tion,” or may be acute and (dmost intolerable, and suji^gest 
intestinal obstruction. \"omitinii: is inconstant and variable, 
but ^jeiierally in close relationship to the aiiK^unt of ])ain .suf- 
fered. In one case related by Kocher ])ain and vomiting 
occurred in jiaroxysmal outbursts every two or three months. 
Salivation is rarely noticed; the vomiting of clear, colourless 
fluid, “ salivatio-jvmcreatica,** is recorded by Zielstorff. 

The functiiuis of the bowels are generally sluggish ; ob- 
stipatiem is the\ rule, l)ut may give place to diarrhcea at times; 
a blocul-stained liquid motion has been occasionally remarked. 
In (me ca.se, reccmled by Indemans, a bl(x>dy diarrhcea con- 
stantly recurred. 

Jaundice is noticed in a small proportion of cases. It de- 
pends upon a pressure exerted by the tumour upon the com- 
m(.)n duct, and is therefore associated almost always with a 
tumour in the head or neck of the pancreas. Korte finds the 
occurrence of jaundice noted in c) emt of 12 1 cases. 

In these few recorded examples (^f giant cyst the usual con- 
comitant disabilities oi a largely distended abdomen are noticed. 
Dyspnem is mentioned by Zielstorff, Filipoff, Sta]:)per, and 
Shattuck. 

In almost every case the general health of the patient suf- 
fers seriously. Wasting is rajiid and continuous. In one of 
my cases the patient lost three stones of weight in .seven weeks. 
Weakness is very pronounced, and in appearance the patient 
ages (juickly, Icjoking sallow, pinched, shrunken, and jirofoundly 
ill. According to Friedreich, wasting is more serious when 
affections of the bile-passages arc associated with disease of 
the pancreas. 

The cystic tumour devek^ping in the pancreas lies behind 
the posterior layer of peritoneum, forming the lesser .sac. As 
the swelling increases it bulges into the lesser sac and is centered, 
whatever direction it may take, by this layer of the serous 
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membrane. The tumour is at first placed behind the stomach, but 
in its gradual enlargement it displaces the viscus. It may pass 
in one of three directions: 

(o) In the great majority of cases the stomach is pushed 
upwards and to the right, and the transverse colon is pushed 
downwards, the cyst coming to the surface below the greater 



Fig. 21 ) 2 . -Cyst of 
the pancreas; the cyst 
presents above the stom- 
ach. 



Fig. 2 0.^ — Cyst of 
the pancreas. The stom- 
ach and the transverse 
colon lie in front of the 
cvst. 



Fig. 204. — Cyst of 
the pancreas. The cyst 
presents between the 
stomach and the colon. 


curvature of the stomach. In order to reach the cyst through 
the abdominal wall the parietal peritoneum, the two layers of 
peritoneum forming the great omentum, and the posterior 
layer of peritoneum of the lesser sac. have all to be divided. 
The amount of pressure and displacement to which the stomach 
and the transverse colon are subject depends entirely upon the 
bulk of the cyst. The stomach may be jammed tightly under 
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the liver, and the transverse colon may, as recorded by von 
Riedel, Salzer, Heinricius, and others, be pushed down as low 
as the symphysis pubis. 

(6) In certain cases the enlarging tumour may push its way 
forwards above the upper bonier of the stomach and there pre^ 
sent. In order to reach the cyst in this position the following 
layers of peritoneum must be divided: parietal, two layers of 



Fig. 295. — Cyst of the pan- 
creas. The stomach lies in front 
of the cyst: the transverse colon 
is below it. 



Fig. 296. — Cyst of the pan- 
creas. The cyst lies below both 
the stomach and the transverse 
colon. 


the gastrohepatic omentum, posterior layer of the peritoneum 
of the lesser sac. The stomach is pushed downwards, and the 
liver forced upwards and to the right. The most prominent 
part of the cyst presses against the anterior abdominal wall. 
In one case Albert saw a bulging of the cyst through the fora- 
men of Winslow into the greater eavity of the peritoneum. 
The presenting of the cyst above the lesser curvature of the 
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Fig. 297. — Cyst (or tumour) of the pancreas. The cyst presents between the 
stomach and the transverse colon. 



Fig 298. — Cyst of the pancreas. The cyst projects forwards between the liver 

and the stomach. 
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stomach has been observed in eleven cases (*Vlbert, Indemans, 
ZielstorlT, Riegncr, Swain, Hahn, Karewski, Doran, Herman, 
Finotti). Riegner and Finotti diagnosed the position before 
operation. 

(f) If the cyst spring from the lower portion of the head 
of the pancreas or from the inferior border of the body or tail, 
it will be at the lower limit of the lesser sac. As it then in- 
creases in size it will push its way between the layers of the trans- 
verse mesocolon, or bulge downwards the inferior layer. If 



rii?. 2()(). -Cyst of the j)aiicR’;is. The cyst jircsents below the transverse 
colon. The darker area is th(.* area of alxsolule dulness. 'I'he siirrouiulins:,^ area 
represents the region of jiartial dulness. 

the former, the transverse colon will run directly across the 
front of the cyst; if the latter, the transverse colon and the 
stomach will both be pressed upw.anls. 

Cases in wliich the transverse mesocolon was invaded are 
recorded by Zukowski, von Fetrykowski, Lardy, Salzer, Ric- 
gel, Treves. The tumour then presents as a smooth, rounded 
mass, crossed at or near its middle by the stretched colon. 

The bulging of .the knver layer of the transverse mesocolon 
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is recorded by Herschc, Lindh, and Heinricius. The great 
omentum may be stretched over the cyst, and thinned by its 
enlargement, or it may be pushed aside. If the former, the 
paricted perit(^neum, the great omentum, and the inferior layer 
of the transverse mesocolon have to be cut to reach the cyst, 
and in the latter the parietal peritoneum and the inferior layer 
of the transv'crsc meswolon only. In one instance, recorded 
by Bernard Pitts and Shattock, the enteric mesentery invested 
the front of the cyst. Martin found the descending colon in 
front of the cyst in his case, and Schwartz, the ciecum ; in both 
the tumour was of large size and occupied the larger part of the 
abdomen. 


DIAGNOSIS. 

The signs and symptoms warranting a diagnosis of pan- 
creatic cyst arc as follows: A patient ill, with indefinite symp- 
toms of epigastric uneasiness, weight, pain, and- occasional 
vomiting, begins to lose weight, and, on examination, a swell- 
ing of the upper part of the abdomen is discovered; or, a patient 
sulTers an injury of some severity to the upper part of the ab- 
domen, the kick of a horse, a heavy blow, or while lying on 
the ground the alxlomen is trampled upon, — within a brief 
period of days or weeks a tumour forms, witli or without symp- 
toms, in the e]iigastric region. As the tumour enlarges the symp- 
toms l)ecome more acute, or, less commonly, remain stationary. 
Jaumlice, intestinal lucmorrliages, or diarrhoea may be observed. 

The tumour which forms lies generally in the epigastric 
region, with its rnost prominent aspect at or near the middle 
line or between the midline and the left costal margin. The 
tumour is rounded, generally smooth, elastic, or fiuctuating. 
It may vary in size from time to time. It is dull on percussion 
in the centre, but above percussion demonstrates the stomach 
resonance, and below, that due to the transverse colon. In- 
flation of these viscera, as first suggested by Gussenbauer, in- 
creases the area of tlieir tympany and lessens the central dull 
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area of the tumour. The tumour is fixed; the skin over it, 
smooth and unwTinkled. 

In the urine sugar may be found ; in the faxies, an excess of 
fat and of undigested muscle-fibre. 

TREATMENT. 

The operative treatment of pancreatic cysts is limited to 
three methods : 

1. Aspiration. 

2. Evacuation and drainage, the cyst being stitched to the 
abdominal wall (Gussenbauer’s method). 

3. Extirpation, partial or complete. 

1. Aspiration. — This method may be dismissed in a few 
words. It is unscientific, unsatisfactory, and redolent of medi- 
asvalism. The risks and drawbacks of this old-time procedure 
need no emphasis to-day. All surgeons feel that it is not the 
simple procedure that was at one time supposed. In the days 
before antiseptic surgery was introduced almost any risk was 
run rather than that the certainty of disaster which followed an 
open incision should be encountered. With modern methods, 
however, there can be no hesitation in saying that the open 
operation does not possess a tithe of the risk of this blind pro- 
cedure. The method of aspiration is not only dangerous: it 
is futile. It has never been attended with success. In Lynn’s 
case (“ Lancet,” 1894) it is practically certain that the tumour was 
due to a fluid effusion into the lesser sac, with perhaps a rup- 
ture of the pancreas as well. In fact, all our knowledge of 
pancreatic cyst disproves the possibility of cure by aspiration, 
however often repeated. 

If the cyst be emptied, it will refill. The risks during refill- 
ing are leakage from the point of puncture and laceration of 
the cyst starting from the small opening, both of which have 
been recorded. 

If the patient is seriously ill from diabetes or suffering acutely 
from pressure symptoms, and unable to withstand the shock 
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of an abdominal operation, an aspiration may be resorted to 
in the hope of tiding the patient over an acute crisis, so that 
the subsequent operation may safely be borne. Under no other 
conditions can it be considered desirable. 

2. Evacuation and Drainage. — The method which has been 
the most frequently adopted is that of stitching the cyst to the 
abdominal wall, and opening and draining its cavity. The 
operation may be done in one or two stages, the opening of 
the cyst being delayed until adhesions have formed which pro- 
tect the peritoneal cavity. The operation at two sittings has 
rarely been adopted in recent years. Of seventeen cases col- 
lected by Takayasu, death occurred in one. 

The abdomen is opened by a median or slightly lateral in- 
cision. As a rule, the cyst will be found to bulge forwards below 
the greater curvature of the stomach and above the transverse 
colon. The cyst is exposed by tearing gently through the omen- 
tum just below the greater curvature of the stomach. A care- 
ful exploration and examination are made in order to deter- 
mine the source of the cyst, the condition of the pancreas, the 
presence of adhesions, and so forth. The most prominent part 
of the cyst being exposed, a few swabs are packed around, to 
prevent any leakage into the peritoneal cavity or any soiling 
of the abdominal wall. An aspirator needle is then thrust into 
the cyst and the contents are evacuated. As the needle is with- 
drawn a clip is placed over the puncture. By gentle traction 
on the clip the cyst can be lifted well up into the woimd. With 
a curved intestinal needle threaded with strong catgut, fine 
silk, or Pagenstechcr thread, a continuous suture unites the peri- 
toneum, covering the cyst to the parietal peritoneum. When 
the stitching is secure, the clip may be removed, the puncture 
which it guarded enlarged into an opening, and a large rubber 
drain introduced. 

Drainage may be secured by an opening through the loin, 
as advised by Cotterell and Pearce Gould. This should be done 
after the exposure of the cyst and its evacuation through an 
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abdominal incision. In cases where the diagnosis is difficult 
this method permits of a certain diagnosis. After the empty- 
ing of the cyst a finger is passed to the back of the cavity, and 
by pressure is made to present below the last rib, where an in- 
cision is made down on to it and a drainage-tube is introduced. 
The anterior wound in such a case must also be drained, the 
cyst-wall being stitched to the parietal peritoneum. The an- 
terior wound gives vent to very little fluid and heals rapidly. 

In some cases, deliberately or after a mistaken diagnosis, 
an incision has been made posteriorly and the cyst contents 
have been at once evacuated. 

Peters, in a case of hydatid cyst of the tail of the pancreas, 
made no abdominal incision, but cut directly down from the 
loin through an inci.sion three inches in length, made from the 
margin of the erector spinae forward, about parallel to the last 
rib, and curving slightly upwards around its end in the direc- 
tion of the margin of the costal cartilages. The lumbar fascia 
was divided, the colon reached by pressing the finger upwards, 
forwards, and inwards. 

The exposure of the eyst from the front is not seldom a 
matter of difficulty; adhesions may be numerous and dense, 
and the vessels in the omentum may be greatly enlarged, swollen, 
and easily lacerable. As bloodless a spot as possible must be 
found in the great omentum, and as few vessels interfered with 
as is consistent with adequate exposure of the cyst-wall. Any 
vessels needing division should be doubly ligated before being 
severed. 

Hagen (“Archiv f. klin. Chir.,” Bd. Ixii, H. i) reports a case 
of abdominal tumour in a boy thirteen years of age. Laparot- 
omy was performed, and after opening the abdomen a cyst, 
about the size of a child’s head, was found, posterior to the 
stomach, firmly surrounded by adhesions, so that it was impos- 
sible to bring the cyst-wall in contact with the abdominal wall, 
and equally impossible to remove the cyst as a whole. The 
only hope of saving the child’s life, however, was in the evacua- 
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tion of the cyst. Approach to the cyst was finally gained by 
first incising the anterior gastric wall, and then, through the 
cavity of the stomach, the posterior gastric wall was reached 
and the cyst opened. The contents of the cyst were easily re- 
moved. A finger passed in through the openings found the 
least external resistance on the left side of the cyst, and with 
difficulty the stomach was here displaced a little towards the 
right, so that, pushing firmly on the abdominal wall, the cyst 
could be brought in contact with the parietal peritoneum. The 
two wounds in the stomach were sutured— first that in the 
posterior wall and afterw'ards that in the anterior wall. In 
order to allow the abdominal wall to fall in to a sufficient extent 
to come in contact with the cyst it was found necessary to re- 
sect a part of the ninth and tenth rib cartilages. The cyst 
was then sutured to the abdominal wall and opened. Exami- 
nation of the cyst shewed that it was evidently the result of a 
chronic interstitial inflammation of the pancreas. The patient 
stood the operation well, and two months afterwards the cyst 
had disappeared, the pancreatic fistula had closed, and the pa- 
tient had gained twenty pounds in weight. 

If the cyst is not of a large size, there may be some difficulty 
in dragging its wall up to the parietaT peritoneum in order to 
suture it there. Under these circumstances a tube surrounded 
by gauze may be passed down to the cyst, the tube projecting 
beyond the gauze into the cavity ; or a purse-string suture may 
be passed around the opening into the cyst and a tube intro- 
duced. On tying the suture the tube is held firmly in position, 
and will so remain until lymph has been thrown around it to 
wall off the general peritoneum; or, again, a fold of the great 
omentum may be brought rouml to form a barrier to the escape 
of fluid into the peritoneal cavity. If none of these devices 
seems desirable, then, after exposure of the cyst and its evacua- 
tion by means of an aspirator needle, gauze packing may be 
introduced and left for three days. On removing it, it will gen- 
erally be found that a water-tight channel from the abdominal 



748 


ABDOMINAL OPERATIONS. 


wound to the cyst has been formed, and that the cyst may then 
be safely opened without the risk of peritoneal contamination. 
When the cyst is very tense and cannot be made to reach the 
abdominal wall, the contents should be removed by aspiration. 
The flaccid walls can then be drawn well forwards, and suture 
to the parietal peritoneum is quite easy. 

The mortality of this method has been carefully computed 
from the records of published cases by Korte. 

From Gussenbauer’s case, the first one so treated, there have 
been 84 patients submitted to operation. Of these, i died of 
sepsis (Ogston), 2 died of peritonitis (Durante, P. Gould), and 
I died of sh(X'k and peritonitis (Merigot de Treigny). Two 
patients who sulTered from diabetes subsequently died (Churton 
and Pagenstecher) ; 2 patients who were operated upon for 
cystic epithelioma died soon after operation (Labbee and Hart- 
mann) ; and i (Reeve) died of secondary infection from the 
fistula. This last case and the first four may be considered as 
deaths from the operation — 5 deaths in 84 patients, a com- 
paratively small mortality. Takayasu, in a tabular list of 64 
cases, found 8 which proved fatal. 

The sinus which remains after this operation may discharge 
fluid for many weeks or even months. The fluid is often very 
irritating, digesting the skin and making it red, intensely sore, 
and angry. It is, therefore, better to keei) a fine tube in as long 
as possible, the outer end of the rubber tube leading into a test- 
tube or a little rubber bag fastened to the jiatient’s clothing. 
The fluid is clear and watery, and gives all the reactions char- 
acteristic of pancreatic secretion. 

3. Extirpation. -The extirjiation of a pancreatic cyst is 
seldom necessary, and is rarely capable of successful accom- 
plishment. The adhesions formed by the tumour are often 
of the densest character; blood-vessels of large size run in and 
around the cyst-wall, and the tissues are very readily lacerable. 
An attempt at extirpation under such conditions is very hazar- 
dous and may prove impossible. Mikulicz, than whom there 
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are few surgeons more dexterous, on two occasions has aban- 
doned attempts at removal, finding the physical difficulties in- 
superable. In 2 cases (Billroth, Mikulicz) the splenic vessels 
have had to be tied in liberating the cyst from adhesions. 

If, as may rarely be the case, the cyst is rather narrowly 
pedunculated and the adhesions are of no great density, then 
extirpation may properly be attempted. In all, 15 cases of 
complete excision have been recorded, with 13 recoveries. In 
7 additional cases the extirpation has been only partial, some 
of the cyst-wall being irremovable; 4 of these patients died. 

The pedicle has been ligated (Glutton and others), clamped 
with forceps (Poncet), or divided with the thermocautery (Kos- 
inski). In almost all the cases the cyst presented between 
the stomach and omentum. The most favourable case for ex- 
cision was that related by Sharkey and Glutton. The patient 
was a female, aged thirty-five, who had noticed an abdominal 
enlargement for sixteen or twenty years. The tumour was re- 
markably movable in all directions. At the operation the tu- 
mour “shot out of the wound with the greatest facility,'' with 
the tail of the pancreas attached to it. The splenic artery and 
vein had to be dissected off the tumour, which was removed 
entire, without being opened. The pedicle bled freely and 
was packed with gauze. The wound for some time after the 
operation discharged pancreatic juice. The contents of the 
cyst were fluid, canary yellow in colour, of specific gravity 
1024; albumin was present in large quantity; the fluid was 
turbid and iridescent with cholesterin. 



CHAPTER XLVI. 


NEOPLASMS OF THE PANCREAS. 

Carcinoma of the Pancreas. —The most common of tlio new- 
growths the pancreas is carcinoma. The growth may l)e 
primary or secondary; far more commonly the latter. It is, 
of course, to be remembered that in the statistics of all hospitals 
the term “carcinoma” probably includes many cases of chronic 
simple induration of the head of the pancreas, for until tlie last 
few years there was ik^ accurate discrimination, clinicrdly, be- 
tween the two diseases. The great frequency of secondary 
growths as compared with primary is due to the fact that the 
gland is not infrequently implicated in the extension from gas- 
tric carcinomata. The growth may involve any part of the 
pancreas, but is founcl most frequently in the head. 

Oser, in 78 cases, found the distribution of the growth to 
be: in the head, 39 times; in the whole organ, 19 times; in the 
tail, 4 times; in the head and body, 3 times; in the body and 
tail, once; in the l:)ody, once; in the head and tail, once. Tlie 
fact that the duodenal end of the duct is so commonly affected 
accounts for the character of the symptoms usually ol)served. 
For the growth then compresses the common l)ile-duct and the 
canal of Wirsung, and leads to a gradual dilatation of both. 
As a result of the retention of the secretion of the i)ancreas and 
a consecutive diminution in its quantity there are symptoms 
due to an insufficient digestion of food, such as marked and 
rapid progressive wasting, azotorrhcjea, and steatorrhoea. Boldt 
has shewn that in one case in three of malignant disease affecting 
the head of the pancreas a dilatation of the duct of the gland 
is seen. 

As a result of the compression of the common bile-duct there 
is jaundice, and in the majority of cases, in conformity with 
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Courvoisier’s law, there is a distension of the gall-bladder with 
bile. The jaundice comes (jn slowly and imperceptibly at first. 
As a rule, the alteration in colour is commented upon by a relative 
or friend before the patient notices it. The jaundice, moreover, 
is progressive and not liable to variations. There is no fever, 
and pain is conspicuous by its absence. Before the apjxjarance 
of jaundice the patient may feel weak, enfeebled, disinclined 
for exertion, and wasting is even then a matter of comment. 

Sarcoma of the pancreas is \cry rare as a primary disease; 
secondary growths, especially in melanotic sarcoma, are not so 
rare. In some cases, as, for example, in those recorded by 



ig. 300. — 'rumour of tht* pancreas — cystic adenoma (after Lanecreaux). 


Michclsohn and IJaudach, a cominnation of sarcoma with car- 
cinoma — “ sarcocarcinoma ” — was found. 

Adenoma of the pancreas has l)een noticed by Thierfelder, 
Biondi, and others. Thierfelder ’s specimen was found as a dis- 
tinctly encapsulated tumour which could be easily enucleated. 
Biondi excised a “ fibro-adenoma’’ from the head of the pan- 
creas; the patient was alive and in good health two years later 

TREATMENT. 

The treatment of malignant disease of the pancreas by the 
surgeon can hardly be said to exist. It is true that recently 
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Franke (“Archiv f. klin. Chir.,” Bd. Ixiv, 1901) lias related three 
cases in which malignant tumours of the gland were removed, 
but two of the patients died as a result of the operation, an<l 
in the third case the patient lived only five months. In this 
last case it is said that the whole pancreas docs not convince 
one that this was done. I have elsewhere collected the rec<jrds 
of all cases (Operated ui)on thirteen in number. They all 



Fig. 301. — Outer surface of tumour (Malcolm’s case, Royal College of Surgeons’ 

Museum, 21836 a). 


serve to shew that the mechanical diniculties of the o])eration 
are well-nigh insuperable, and that if lioldness and good fortune 
are the fiperator’s gifts, the result to the patient hardly justifies 
the means. 

I cannot do better than quote here in full a case related by 
Mr. Malcolm in the “Lancet,” March, 1902: 

“The patient was a female child and was bom on March 9, 
1894. Her father and mother are both alive and well; they 
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have one other child, a healthy girl, bom in 1897. One of the 
patient’s grandfathers was said to have died from an internal 
cancer at the age of sixty-five years. The patient had whoop- 
ing-cough when she was three weeks old. It was not known 
that she had suffered from any lung trouble. The bowels were 
very constipated while she was under immediate observation. 
There was no albumin in the urine, which was scanty (sometimes 
only 12 ounces in twenty-four hours), and deposited urates, its 
specific gravity being usually about 1030. An abdominal 
swelling was first noticed in April, 1898, and Dr. R. L. Guthrie 
sent the j)atient to a well-known surgeon, who diagnosed a tumour 



302. — Cut surface of tumour. 


of the left kidney, but advised that no operation should be per- 
formed. Dr. (iuthrie asked me to see the patient in May of 
the same year. She had then an obvious swelling in the upper 
part of the left side of the abtlomen. It was firmly held in the 
position of a renal tumour, but the attachments seemed suffi- 
ciently lax to allow of the gro\\i;h being shelled out of its bed. 
The patient was, however, extremely emaciated and anaemic, 
having a cachectic appearance which seemed to contraindicate 
surgical interference, and I therefore agreed with the opinion 
and advice already given. 

Dr. Guthrie treated the child with iron and laxatives, and 
in October, 1898, he asked me to see her again. She then had 

4‘S 
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improved very much in her general condition, had quite a good 
colour, and was not thinner. The tumour had increased in size, 
but not to any great extent. It distended the hollow of the left 
loin, pushing the lower ribs upwards and forwards, bulging the 
side outwards, extending across the abdomen as far as the outer 
edge of the right rectus muscle, and downwards to below the 
level of the anterior superior iliac spines. The greatest girth 
of the body was 23I inches a little above the level of the umbili- 
cus. On palpation the mass was smooth and elastic. It could 
be grasped between a hand in front of the abdomen and tlie other 
hand behind the loin, and although it was firmly held, there 
was still a slight mobility of the tumour, sufficient to make me 
think that I could remove it. There were some easily felt glands 
in both axilke and in botli groins, but they were not enlarged. 
The \'cins over the upper part of the abdomen were distended. 
No disease <^f the heart or lungs was detected. In view of the 
greatly impro\-cd condition of the child’s general health I told 
the parents that she had a tumour of the kidney and cxjilained 
that an operation would involve extreme risks. I also told them 
that I knew of only three cases in which, after the successful 
removal of a tumour of this kind from a child, the patient had 
survived more than a few nKniths. On tlie other hand, I pointed 
out that death mu.st occur soon if nothing were done. It was 
decided to accept the risks of an operation. 

“On Novcmlier 4, 1898, chloroform was administered and 
the tumour then seemed decidedly more mobile. I o])ened 
the abdomen through the upper part of the left linea semilunaris, 
and exposed the growth, with the splenic flexure and adjacent 
portions of the colon fixed in front of it. The most convenient 
jilace to open the retroperitoneal space, in which the tumour 
lay, was abo\’e the transverse colfin, and when the ])eritoneum 
in that situation was divided, I had no difficulty in separating 
the tumour from the connective tissue in which it was loosely 
embedded. Some firm adhesions to the lower end of the spleen 
were separated, and the new'-growth was then easily drawn out 
of the abdominal cavity, the tail of the pancreas being dragged 
f)ut with it. The tumour was then only attached to the pan- 
creas, and it was imjiossible to separate them without cutting 
through pancreatic tissue. In doing this large vessels were 
divided, but ha;morrhage from them Avas ea.sily controlled by 
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ligatures. No ureter was seen during the operation. There 
was a second ncw-grcjwth, of about the size of a bantam’s egg, 
to the right of the cavity from which the tumour had been re- 
moved. I thought that this was a collection of glands affected 
by malignant disease, but the patient was in such a serious 
state of collapse that it was out of the question to attempt an 
investigation of the nature and connexions of this second abnor- 
mal condition. I therefore ligated all bleeding points, having 



Fig. 30,5. — Shewing ])orlal vein (Hslended with growth. 


much trouble in securing those on the spleen. I washed out 
the abdominal cavity with warm sterilised salt and water, 
leaving as much as possible inside, when the wound was sewn 
up, with a view to counteracting the shock of the (operation, 
which, however, was not survived by the patient. 

“At the necropsy, which was conducted by Dr. Cuthbert 
H. J. bockyer, caseating glands were found near the bifurcation 
of the bronchi and in the anterior mediastinum. There were 
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extensive old pleuritic adhesii^ns on the right side. There was 
no sign of peritonitis or of union of the lips of the wound. The 
peritoneal cavity was full of fluid (the salt and water introduced 
at the (operation), which at first flowed away clear, but that 
from the loin pouclies was deeply blootl-staincd. The kidneys 
were healthy and were norniid in position. Part of the trans- 
verse colon was separated from its attachments, its mesocolon 
having been completely divided, and the omentum had been 
removed from all but the left one and a half inches of tlic stomach. 
The left pleurocolic hdd was intact. Tlie spleen had a wound 
on the lower end of its inner surface, one and a half inches long. 
The left half of the i)ancreas was absent, its cut surface pre- 
senting many ligated points. There was a smooth, encai)suled 
growth situated in the gastrohcpatic omentum, with the bile- 
duct and some vessels in front of it. The neck of the gall-bladder 
and the transverse fissure of the liver were above it. The fora- 
men of W'inslow was behind and the new-growth seemed t(.) be 
connected with the head of the pancreas below, the connexion 
between the two being much constricted. 

“The parts were sent to the Royal College of Surgeons of 
England, and when they had been dissected, it was found that 
tlic mass in the lesser omentum was a new-growth inside the 
portal vein and widely distending it. Mr. Shattock has e.xamined 
tlie tumours, and both are fibrosarcomatous in structure. The 
specimens are preserved in the museum of the college, and the 
accompanying illustraticais (Figs. 301, 302, 303), which are repro- 
duced from photographs taken by .Mr. II. ('icorge, give a very 
faithful rci)resentation of their appearance.” 

The only circumstances in which the removal of solid tu- 
mours from the pancreas would seem to be feasible arc these: 
(a) Where the tumour is pedunculated; (b) when it can be enu- 
cleated ; (c) when it occupies the tail of the gland or the part 
of the body adjacent thereto; (d) when the vascuhir adhesions 
are not so numerous or so complex as to make the mechanical 
difTiculties almost insuperable. 

The question as to palliative operations in carcinoma of 
the head of the gland has still to be considered. It might be 
supposed that .since many of the symptoms — jaundice and itch- 
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ing (sometimes absolutely maddening) — are due to the hin- 
drance to the free outflow of bile, an operation destined to divert 
the current of bile would afford relief. Such operations as 
cholecystotomy and cholecystenterostomy have been prac- 
tised on many occasions, and with almost uniformly bad results. 
The risk of the most trifling exploration in such cases seems to 
be very great; so far as can be gauged from statistics of pub- 
lished cases it is at least 6o to 70 per cent. The risks of either 
cholecystotomy or cholecystenterostomy are even greater than 
this. Murphy had 10 deaths in 12 operations of cholecysten- 
terostomy, and the experience of others is equally unfavourable. 
Palliative operations, therefore, are to be condemned, in part 
because of their great risk, in part because of the lack of any 
benefit therefrom. The only circumstance justifying an ex- 
jdoration is the existence of doubt as to the exact nature of the 
disease. When there is a well-founded suspicion that chronic 
pancreatitis is present, an exploration, followed, if thought 
necessary, by the drainage of the gall-bladder, may be per- 
formed. 



CHAPTER XLVII. 


PANCREATIC CALCULUS. 

The occun'encc of stone in the j)ancreas was first recorded 
by Graaf in 1667. Morgagni in 1765 and, in England, Cawley 
in 1788, refer to instances observed by themselves. In 1883 
Johnston collected the notes of 35 recorded cases. Tlie fullest 
account was given in 1886 by Giudiceandrea, and was based 
upon 48 recorded cases and two ol)ser\'ed by the author. 

The stones are generally white, greyish-white, or yellowish- 
white in colour, and rounded, ovoid, or elongated, like a date- 
stone. They are found in all parts of the duct of the pancreas, 
though much more frequently in the head ; in the tail of the 
gland they arc rarely seen. 

The calculi may be branched, like coral, the trunk of the stone 
lying in the main duct and its olYshoots in the secondary ducts. 
At times the canal of Wirsung is found packed with a coarse, 
mortar-like material, or with sand or fine, rounded ixdlets. 
The largest stone, measuring two and a half indies by half an 
inch, was seen by Schupmann. Calculi may lie single or mul- 
tiple; one of the most striking examples of the latter is in the 
Museum of the Royal College of Surgeons of England (specimen 
2834, Cumow’s case). As many as 300 stones have been found 
in one case. The stones arc chiefly composed of phosphorus 
and carbon salts. One case of o,xalatc-of-lime stone is reported 
by Shattock. 

TREATMENT. 

The following case, recorded by me in the “ Lancet,'’ August, 
1902, is the first in which a diagnosis of calculus of the pancreas 
has been followed by a successful operation. 

I saw the patient with Dr. H. M. Robertson, of Roundhay. 
She was lady, aged fifty-seven, who had suffered for several 
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months from symptoms which briefly may be enumerated as 
follows : 

There was steady loss of health, gradual wasting, irregular 
pigmentation of the skin in patches of the colour of cafc-au-lait 
(very closely resembling the pigmentation of molluscum fibro- 
sum), persisting attacks of epigastric pain, and uneasiness of 
the tyjie of hejiatic colic, though less severe and unattended 
until very late in the history by jaundice, which was then 
always trivial, though unmistakable, and pain passing through 
from the front of the abdomen to the middle of the back. There 
was no rigor or any complaint of sensations of heat or cold. 
The stools were occasionally “frothy” and “greasy.” On 
examination under chloroform some indefinite swelling could 
be felt above the umbilicus and a little to both sides of the 
median line, though chiefly to the right. 

I considered that the evidence warranted a diagnosis of 
chronic pancreatitis. To explain the onset of this condition 
I suggested that a pancreatic calculus was present; that its 
transit down the canal of W’irsung had been attended by the 
attacks of epigastric colic; and that as it approached the am- 
pulla an inflammatory condition had been started in the com- 
mon duct, and a slight jaundice had thereby resulted. Upon 
this diagnosis I felt justified in basing my suggestion for opera- 
tive treatment. If chronic pancreatitis were found and no 
cause was discoverable, the condition could be relieved by 
drainage of the gall-bladder; if a pancreatic calculus were found, 
it could be removed cither from the pancreatic duct or from 
the ampulla of Vatcr, if it had travelled so far. I was bound 
to admit the difficulties of the case; and though I pressed the 
question of operation, 1 felt that I could give no definite under- 
taking as to its result. 

Operation was performed on May 22, 1902. The abdomen 
was opened two inches to the right of the median line by an in- 
cision about seven inches in length, and the fibres of the rectus 
were split. On opening the abdomen the gall-bladder at once 
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presented; it was tense, well filled, and free from any adhesion; 
the cystic duct, hepatic ducts, and common duct were all 
thoroughly examined, the liver being rotated for that purpose. 
The ducts were all free from adhesion and nothing abnormal 
was felt. The head of the pancreas was very much enlarged 
and hard, the hoi]y less S(\ but still larger and denser than the 
normal. The chronic ixincreatitis afTected the whole gland, 
but chiefly the head, and in least degree the tail. The duo- 
denum and the head of the i)ancrcas were carefully examined, 
and a small lump was then felt, as it seemed, between the two. 
The swelling did not feel like a stone, and I expressed a susi)icion 
that it might prove to be a growth deep in the ami)ulla of \"ater. 
I therefore opened the duodenum and exposed the papilla Va- 
teri; this was quite normal in appearance. The lum]), how- 
ever, was felt to be only a short distance beneath the mucous 
meml)rane. The i)apilla was, therefore, laid open, and the cut 
edges were seized with a small French vulsellum and held a])art. 
At the bottom of the ampulla, lying in the end of tlie canal of 
Wirsung, a small object could be seen, and the knife touching 
it could be felt to be impinging ujxm soft stone. A small scoop 
was therefore ])assed into the dilated duct, j^ressure was made 
upon the head of the pancreas close to the duodenum, and the 
stone was lifted out. 

The wound in the duodenum was stitched up with contin- 
uous sutures and the abdomen closed. The patient made a 
most satisfactory recovery, and is now (March, 1905) quite re- 
stored to health, being heavier and in better general condition 
than she has been for years. 

Since this case was reported, Mayo Robson has operated 
upon a case of pancreatic calculi (see “ Lancet,'' vol.i, T904,p. 913). 
The patient was a woman aged fifty-seven from whom four 
calculi were removed: one was removed from the duct of San- 
torini or one of its branches by direct incision into the pancreas 
close to the common duct; two were removed through an in- 
cision made in the du(xlenum to expose the papilla \Titcri, which 



PANCREATIC CALCULUS. 76 1 

was laid open ; one was removed by incision of the body of the 
gland. The wounds in the pancreas were sutured by catgut. 

Other cases of removal of pancreatic stones are recorded 
by Pearce (jould, Dalziel, and L. W. Allen. 

There are, therefore, two routes by which a stone lying in 
the duct of the pancreas may be reached: 

(a) By direct incision of the gland over the stone, followed 
by suture of the wound. 

(b) By opening the duodenum, exposing the papilla of Va- 
ter, incising this, and passing a scoop or a pair of fine forceps 
along the duct. 

It is important to remember that calculi in the pancreas 
are often multiple, and that, therefore, the surgeon must not 
rest content with the removal of the first stone encountered. 

(а) The easiest method of access to the body of the gland 
is to incise the gastrohepatic omentum, to pull the stomach 
downwards and to the left, and so to bring the pancreas into 
view. The sand-bag beneath the back will project the gland 
forwards and bring it, therefore, much nearer to the surface. 
The gland being exposed and the stone located, the peritoneum 
is carefully protected by the double layer of gauze swabs in 
the usual manner. This is especially necessary in operations 
upon the pancreas on account of the character of its secretion 
and the known liability of serious changes in the parts around, 
such as digestion and infection, to occur. The peritoneum of 
the posterior wall of the lesser sac is divided carefully and the 
pancreas is then incised directly on to the stone, any bleeding 
points being at once seized, and the calculus is removed. The 
escape of blood or secretion is very carefully prevented by free 
mopping with dry swabs. The incision in the gland is then care- 
fully sutured with catgut, and the overlying peritoneum drawn 
into careful apposition with a fine catgut or Pagenstecher su- 
ture. Drainage should be provided in all cases. 

(б) The removal of the stone through the duodenum is car- 
ried out in precisely the same manner as in the operation of 
duodenocholedochotomy. 



CHAPTER XLVIII. 


OPERATIONS UPON THE SPLEEN.— SPLENECTOHY. 

INDICATIONS FOR THE OPERATION. 

The following are the conditions which may call for the 
removal of the spleen: 

1 . Injuries — 

(ti) Prolapse. 

(6) Penetrating wounds. 

(c) Subcutaneous rupture. 

2. Abscess. 

3. Tul)ercular disease. 

4. Cysts. 

5. New-growths. 

6. .Malarial and other enlargements. 

7. Wandering spleen. 

Leulcjcmia was formerly included among these conditions, 
but it is now universally conceded that splenectomy in this 
disease is unjustified. The patient’s life is not prolonged, nor 
his comfort increased thereby; while in the majority of cases 
life is considerably shortened. 

Injuries of the spleen are by no means infrequent. In a 
series of 292 cases of injuries, of varying degrees of severity, of 
the abdominal contents, Alakins found 89 cases of rupture of 
the solid viscera. The largest number were those of the kidney 
— 39 cent.; next, those of the liver -23.5 per cent.; and 
third, those of the spleen. As a rule, a diagnosis of injuries 
of the spleen cannot be made. The symptoms and the signs 
are not sharply differentiated from those resulting from injury 
to other abdominal organs. The chief signs are shock, collapse, 
symptoms of internal hemorrhage, the presence of fluid within 
the abdominal cavity, as shewn by dulness in the flanks, a ten- 
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dency to vomiting, and great rigidity of the abdominal mus- 
cles, often especially localised over the upper left quadrant of 
the abdomen. 

I. Injuries. — (a) Prolapse . — Prolapse of the spleen through 
a woimd in the abdominal wall is not often met with. Las- 
peyres, who has made an exhaustive study of the recent litera- 
ture of splenectomy (“Cent.f.d.Grenzgeb.d.Med.u.Chir.,” 1904), 
found only three cases recorded in the last eight years. As a 
rule, reposition of the organ after due observance of aseptic pre- 
cautions is possible and is attended by satisfactory results. 
Ledderhose has observed gangrene to follow the unreduced pro- 
lapse of the organ. 

(6) Penetrating Wounds . — These are inflicted either as gun- 
shot wounds or as stab wounds. Schafer has gathered together 
the reports of 88 cases ; of these, 7 1 were due to gunshot, 1 7 to 
stab, wounds. 

Among the 71 cases of gunshot wounds there was only a 
single case in which the spleen alone suffered injury, a circum- 
stance accounted for by the fact that the organ was grossly en- 
larged. The frequency with which other structures were in- 
volved is shewn in the following list: 


Diaphragm 56 

Left i)lcura 50 

Stomach 32 

Liver 28 

Left lung 23 

Left kidney 1 1 

Pericardium S 

Heart 4 

Small ihtestine 3 

Large intestine 3 

Pancreas 3 

Spinal cord 3 

Right pleura 2 

Right kidney 2 

Left adrenal i 

Aorta I 


Among the 1 7 cases of stab wounds, the pleura, diaphragm, 
and spleen were simultaneously injured in 14 cases; in 2 of 
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these 14 cases the left lung and the left kidney were wounded, 
and in i, the transverse colon. In 2 cases the spleen only was 
damaged, and in the remaining cii.se the injuries were multif)le. 

A gunshot or stab wound of the spleen is almost invariably 
fatal within a short period of time. The e.\istence of such an 
injury is, therefore, ii distinct and direct indication for operative 
treatment at the earliest possible moment. The cxiict method to 
be adopted with the spleen can be decided upon only after the 
organ is exposed. In Schafer’s list closure f)f the wound by 
suture was undertaken ii times, witli success in g cases. Re- 
moval of the spleen was thought neces.sary in 10 cases, of which 
only 3 recovered. To these cases of splenectomy Laspeyres 
adds 7 cases, with 3 recoveries; so that in all, 17 cases of splenec- 
tomy are recordeil, with 6 recoveries. 

(c) Subcutaneous Rupture . — Lewerenz has collected the 
records of 135 cases of subcutaneous rupture of the spleen up 
to 1900. Among these were 82 cases in which the spleen shewed 
gross pathological changes, such as malarial enlargement; in 
9 cases the enlarged spleen of late pregnancy was injured. 

In 104 cases the result was fatal, and in almost all it occurred 
within the first twenty-four hours. In 5 cases death was de- 
layed for periods varying between two and six weeks, and was 
caused by secondary inflammatory jorocesscs occurring in h:ema- 
tomata, suppuration, and peritonitis, for example. 

Splenectomy was carried out in 23 cases, with 13 recoveries; 
tamponade, in 2 cases, of which 1 recovered; and suture in i 
case, which ended fatally. Laspeyres has hound, in the statis- 
tics of the last eight years, 38 cases of splenectomy or subcu- 
taneous rupture rcciorded; of these, 39 recovered, equivalent 
to a percentage of 67.2. 

As a general rule, rem<oval of the spleen is the surest means 
of saving life, and should be practised, therefore, as the routine 
method of treatment. There are a few cases on record where 
postmortem examination has shewn that this could not have 
been carried out, owing to the numerous and intricate peri- 
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toneal adhesions which surrounded the organ. In sueh circum- 
stances packing with gauze, soaked, if need be, in adrenalin solu- 
tion, is the only pnx'edure that is feasible. 

2. Abscesses in connexion with the spleen arc rare, and are 
generally secondary, being due to the breaking-down in an in- 
farct which was caused by an infected embolus. Suppuration 
may also occur in a hajmatoma due to a minute tear in the sub- 
stance of the spleen. 

Bessel Hagen found 7 cases of splenic abscess treated by 
ojjcration recorded up to 1900; 3 cases have since been recorded 
by Murphy, Karewski, and Ebehart. Suppuration in the spleen 
may Ic.ad to the formation (jf one abscess or of many abscesses. 
A primary infection within tlic abdomen may be recognised, 
as, for c.\iimj)lc, appendicitis (one case), pyosalpin.K (one case). 
Typhoid fever is occasionally the cause; 12 cases observed 
during life or found postmortem arc recorded by Esau. When 
pus is found around the spleen, a diagnosis of subphrenic ab- 
scess will probably have been made. When the abscess is opened , 
the entire spleen may be seen swimming in the abscess cavity, 
or detached portions of it may be evacuated as sloughs. In 
one very remarkable case recorded by (leorgescu Mangiurea, 
the spleen was discharged as a slough through an opening at 
the umbilicus. The protrusion at first was small, but rapidly 
enlarged, and an acute inflammatory process set in. 

Splenotomy may be practised in one or two stages, though 
it is rarely permissible or feasible. Splenectomy is the opera- 
tion of choice. 

3. Tubercular’ Disease. — Very few cases of tubercular dis- 
ease of the spleen treated by operation have been recorded. 
Bessel Ilagen found one unsuccessful case of splenectomy re- 
corded before 1890, and two successful cases between 1891 and 
1 900. Since this last date three further cases have been recorded 
by Carle, Grillo, and Lannelongue. In Carle’s case the patient 
had borne two ehildren after the operation and remained quite 
well. Grillo’s patient remained well fifteen months after operation. 
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In the great majority of eases tubercular deposits in the spleen 
are found only as a part of a widely spread infection. The peri- 
toneum and other organs in the abdomen are also involved; 
and the affection of the spleen is clinically inconspicuous and 
pathologically unimportant. In the cases in which operation 
has been j^erformed the tubercular deposits seem to have been 
of a markedly chronic character, and in some the spleen lias 
been unduly mobile. 

4. Cysts. — Following is the classification of splenic cysts: 

(cl) Unilocular and multilocular cysts not of ]iarasitic origin ; 
serous cysts; blood cysts; lymph cy.sts. 

(b) Hj’datid cysts. 

(c) Dermoid cysts. 

The first case of cyst of the spleen is recorded by cVndral in 
1829; the cyst was found jiostmortcm. The first e.\tir]xition 
of the sjdeen on account of a cyst was jierformcd, witli a suc- 
cessful result, by Pean in 1867. In 1891 Terrier ]XTformcd 
partial splenectomy successfully, and in 1896 (lliick treated 
a blood cyst by incision and drainage. 

(cl) Serous Cysts {Serosangitiiieoits Cysts; Lymph Cysts). - 
The contents of a .serous cy.st may be clear .serous fiuid, fluid 
stained with blood, the remains of a hiematoma, or seropuruleiit. 
Bessel Hagen records 7 cases of cyst of tlie sjileen treated up 
to the year 1900; all the patients recovered. Since 1900 there 
ha\’e l)ecn, according to Laspeyres, 4 cases recorded, making 
a total of II cases, all successful. 

(b) Hydatid cysts are the most common of all forms of cyst 
of the spleen. As a general rule, hydatid disease is not confined 
to this organ, but affects also, and generally in wide-spread 
manner, other parts within the abdomen, more especially the 
li\’er. ^\ccording to bitten, hydatid cysts of tlic spleen are 
always unilocular and are prone to undergo calcification. The 
frequency of the affection is shewn in the statistics collected 
by Trinkler, who, in 2117 cases of hydatid disease, found echi- 
nococcus of the spleen in 68. 
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The methods of treatment which have been adopted are 

two incision and drainage, the operation being performed in 

one or in two stages, and splenectomy. The latter is the opera- 
tion of choice, and is to be performed in all cases when it is 
possible. In some of the recorded examples the adhesions of 
the spleen have been so numerous and so dense that removal 
of the organ has been utterly impossible. Snegireff, in attempt- 
ing to separate a number of adhesions preparatory to the ex- 
cision of a cyst of the spleen, tore the spleen deeply ; free bleed- 
ing resulted and splenectomy had to be performed. The mor- 
tality for the operation of siilenectomy, according to Bessel 
Hagen, is lo per cent. ; accordingto Tedenat, 14.2 percent. Since 
1894, 14 cases have been recorded, and all have been successful. 

Resection of the spleen has been successfully performed by 
Terrier, Gussenbauer, and Bardenheuer. 

5. Neoplasms.— The number of cases of new-grmvths in 
the spleen recorded in the literature is very small. 

(rt) Sarcoma.- An admirable paper by Jcpson and Albert 
on “Primary Sarcoma of the Spleen” appears in the “Annals 
of Surger\%” vol. xl, page 80. 

The first cases recorded are two by Weichselbaum in 1881. 
The total number collected by Jepson and Albert is 32, but 
the e.xact nature of a certain number of these cases is open 
to (luestion, the microscopic report not being of sufficient worth 
to satisfy modern recpiirements. Of these 32 cases, there were 
12 submitted to operation, ii to splenectomy, and r, by Hein- 
ricius, to enucleation of tlte growth. (If the ii sjilenectomies, 
3 died as the re.sult of the operation. Of tlie 8 who survived 
the operation, 3 patients have since died of recurrence, and ot 
I patient the information is scanty. Two of the 4 remaining 
patients lived six and a half years and four years; and 2, in- 
cluding Jcpson’s ca.se, were recorded too recently for any time- 
estimate to be of value. 

A table of all the cases with the details available is given by 
Jepson and Albert. 
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(b) Cavcnwits Angioma , — Three cases of cavernous an- 
gioma have been treated surgically; in 2 cases splenectomy 
was performed; in both cases the patients died; in i case 
a resection of the spleen was undertaken by SnegirclT suc- 
cessfully. 

(c) Other forms of sjdenic tumour, filiroma, for example, 
and endothelioma, myxoma, and lipoma, of whicli single ex- 
amples are recorded, are so unusual tliat specific mention of 
tliem is ru^t necessary. 

6. Malarial and Other Enlargements of the Spleen. — The 

reimn'al of the “ague-cake,'* the greatly enlarged spleen found 
in malaricd fever, has been earned out in a large number of cases 
witli fair success. The reasons which call for the removal of 
the spleen are its large size, its great mobility, and its conse- 
quent tendency to ru])ture. Spontaneous rupture is not infre- 
quent in the tropics, and laceration from injury of the enlarged 
organ ofteti occurs. 

Ik'sscl Hagen records 24 cases up to 1890 with 15 deaths; 
between 1891 and 1900 there were 64 cases with 15 deaths. In a 
review of the recent cases Laspeyres, in 1904, assessed tlie mor- 
tality in 69 Cc'ises at 8,7 |)er cent. Removal of the spleen in cases 
of malarial enlargement, according to Schwarz, is needed only 
when there is undue mol)ility of the organ. Any beneficial 
elTect upon the course of the malaria is not to l)e expected, 
though in some cases it has undoubtedly lieen observed. lie 
records 10. cases in his own jiractice, with one death, on the four- 
teenth day, from jicritonitis. In all the siileen was movable, 
and in 6 the pedicle was twisted. 

Simple hypertrophy of the spleen, of unknown origin, has 
been operated upon 16 times, with 3 deaths. The nature and 
the causes of this condition of simple hypertrophy are not well 
understood, nor can it be said that the circumstances calling 
for operation are capable of being stated categorically. For 
the most part, the operation has been undertaken because the 
spleen was both bulky and mobile, and by its sheer weight or 
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undue freedcjm of movement, or both, had become a source of 
the [greatest inconvenience. 

Banti’s Disease. Of the various conditions in which the 
spleen may be enlarged, especial mention of the disease which 
is known as “splenic anexmia,” or Banti’s disease, is necessary. 

The disease occurs in young adults, as a rule; it begins in- 
sidi(msly, and at first progresses slowly. It may be that the 
patient first realises that things arc not well with him by notic- 
ing the presence of a swelling on the left side of the abdomen. 
Soon after this luemorrhages occur, hccmatemesis, epistaxis, 
mekena, - slight or so severe as to be almost fatal. There is 
anaemia of a secondary type, though the blood-count is liable 
to variations in proportion to the amount and the frequency 
of tlie hiemorrhages. Senator states that the blood examination 
reveals a fairly uniform condition of things. 

1. There is a diminution in the red blood-cells, the averages 
being a 1 :)OUt 3,500,000. 

2. There is a low i)ercentage of haemoglobin. 

3. There is a diminution in the number of white corpuscles. 

There is sometimes a marked pigmentation of the skin, 

which has l)een observed, in one case at least, to disappear after 
the removal of the spleen. 

In a later stage of the disease ascites appears, preceded or 
not by cirrhosis of the liver. It is this association of enlarged 
spleen, ascites, and cirrhosis of the liver to which Banti has 
drawn esi)ecial attention. He pointed out that in cases of this 
association the enlargement of the spleen, sometimes, at least, 
was the precursor ’of the other two conditions, and that it was 
very possibly the cause of their onset. The splenic enlargement 
he considered attributable to a toxaemia, the poison being de- 
rived from the intestinal canal. Banti described three stages 
in the disease. In the first stage amemia and splenic enlarge- 
ment are found, the former being secondary to the latter. In 
the second stage there is commencing cirrhosis of the liver with 
persistent diminution in the quantity of urine and an increase 
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ill the bilo-pigmcnt and urates. In tlic third and most char- 
acteristic stage there is ascites, which is insidious in origin and 
painless. 

It is probable that more conditions than one are classed to- 
gether under the tenn “llanti’s disease.” The whole subject 
of idiojiathic splenic enlargements is in need of elucidation. 

Osier’s definition of splenic anjcmia is as follows: “ A chronic 
affection, probably an intoxicatiem of unknown origin, char- 
acterised by a progressive enlargement of the spleeti, which can- 
not be eorrelated with any known cause, such as malaria, leu- 
kaemia, syphilis, cirrhosis of the liver, etc. (primary spleno- 
megaly): an:emia of a secondary type (leucopamia), a marked 
tendency to haemorrhage, particularly from the stomach; and 
in many cases a terminal stage, with cirrhosis of the liver, jaun- 
dice, and ascites (Banti’s di.sease). 

The course of the disea.se in some cases is slow, in others 
rapid. The patient becomes steadily worse, especially after 
ascites and jaundice have set in, and death may come by gradual 
e.xhaustion or suddenly from ha'morrhage. 

The surgical interest in the subject centres around the possi- 
bility of giving the patient relief by splenectomy. If the 
splenic enlargement is the primary condition, the amemia, 
cirrhosis, and a.scites being secondary thereto, it is not unreast)n- 
able to hofXJ that the removal of the offending organ may cut 
short the progress of the di.sea.se. The difliculty in arriving 
at an exact diagnosis is, however, not inconsulerable, and the 
first stage in which much benefit may result fnjm splencc'tomy 
may unavoidably be allowed to slip by. 

In ofjerating upon a ease in the late stage, when a.scites 
was present, Tansini performed s])lenectomy and ejn’jdopexy. 
Four weeks after the operation tlic abdomen had t<j l)e tapped 
on account of the reaccumulation of fluid ; after this the jiatient 
was perfectly well several months later when the report was 
published. Rafferty (“Jour. Amer. .Med. Assoc.,” June i6, 1900) 
records a .somewhat similar case. In the published records of 
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operations for Banti’s disease it is perfectly clear that many other 
conditions have really been present, such as simple hyper- 
trophy of the spleen, leukaemia, etc. An accurate estimate of 
the mortality is, therefore, impossible at present. 

7. Wandering Spleen. -Ectopy of the spleen, or a wander- 
ing spleen, in the majority of cases, is associated with, and is, 
indeed, a part of, that condition of general prolapse of all the 
viscera which is known as entcroptosis or Gldnard’s disease. 
In some few instances the mobility is solely due to an increased 
weight in the organ, the result of hypertrophy or new-growth. 
(.)n the other hand, Steinbruck and Mainzer have both recorded 
cases in wliich it seems probable that the dislocation of the spleen, 
by causing persistent congestion of the organ, had been respon- 
sible f(3r growth in one case and hypertrophy in the other. The 
condition is found far more frequently in women than in men. 

Bessel Hagen records, between 1891 and 1900, 15 cases of 
wandering spleen with malarial enlargement treated by splenec- 
tomj", with I death ; and 28 cases of idiopathic hypertrophy of 
the wandering spleen treated by splenectomy, with 2 deaths. 

One f)f the chief dangers in wandering spleen is torsion of 
the pedicle. Schwarz records 10 cases of malarial enlargement 
of the spleen operated upon by himself; in 6 there was torsion 
of the pedicle. Subbotic, in 6 cases, found the pedicle twisted in 
4. The pedicle may be of great length and tenuity, forming, 
as it were, merely a ribbon of attachment. 

The twisting of the pedicle of the spleen may be a matter 
of long standing, causing only engorgement of the organ and a 
gradual increase in size; in some such cases there has been 
pressure upon the intestines, chiefly upon the colon, of sufficient 
severity to cause symptt^ms of intestinal obstruction. On the 
other hand, the sym|)t<3ms which result from the rotation of 
the organ may be acute in character, simulating an attack of 
acute peritonitis or of acute obstruction. A tumour, taken 
to be a subphrenic abscess or a iierigastric abscess, may be felt. 
There are several cases recorded in which operations have been 



772 


ABDOMINAL OPERATIONS. 


undertaken for this acute condition, and in some, large infarcts 
have been found in the spleen or large thrombi in the vessels 
of the pctlicle. 

The extent to which the pedicle is twisted varies much ; in 
Subbotic’s 4 cases there was a twist of i8o degrees in 2 eases, of 
360 degrees in r case, and of twice 360 degrees in i case. 

In the great majority of cases splenectomy must be performed, 
especially when thrombosis of the vessels of the pedicle, infarcts 
in the sj^leen, gangrene of the organ, or |X‘ritonitis upon and 
around it, are present. 

In some cases, hovvexcr, splcnope.xy has been performed 
with complete success, the twisting of the perlicle being undone 
and the organ fixed in one of the recognised methods. Treves, 
in his work, “A Manual of Operative Surgery,” records two 
cases of this kind upon which he had operated successfully; in 
one, infarcts were present. 

When the organ is enlarged, it should in all cases be removed, 
for attempts to fix it will almost certainly be unsuccessful. 

Splenectomy has been performed for other conditions than 
those included in the above list, such as amyloid disease and 
leukaemia. Operation in these circumstances is, however, 
unjustifiable. The mortality is high and no real benefit results 
from the removal of the organ. 

If we place together Be.ssel Hagen’s statistics and Bayer’s wc 
find that from 1891 to 1904 there were recorded 254 ca.ses of 
splenectomy, with 200 recoveries and 54 deaths. The several 
percentage mortalities were us follows : 


Leukiemic hypertrophy 8 

Splenic pseudoleukiemici i 

Ruptures 43 

Abscess 4 

Tuberculosis v 3 

Blood cyst 4 

Hydatid cyst 13 

Sarcoma 5 

Simple nevv-growths 2 

Rotation of pedicle 15 


cases 2 recoveries 6 deaths 

case I recovery 

cases 28 . recoveries 15 “ 

“ all recovered 

“ all 

" all 

“ 12 “ 

“ 4 “ r (iicd 

“ I “ r “ 

“ 10 “ 5 “ 
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Malarial enlargement 89 cases 71 recovered iS died 

Hypertrophy of wandering spleen .. 29 “27 “ 2 “ 

Banti’s divSease.... 17 “14 “ 3 “ 

Idioi^athic hypertroi>fiy 21 “ 19 “ 2 

THE AFTER-RESULTS OF SPLENECTOMY. 

The after-results of splenectomy, so far as the blood is con- 
cerned, are; a diminution in the amount of haemoglobin; a 
reduction in the number of the red corpuscles ; and an increase 
in the total number of white corpuscles. These changes attain 
their maximum in about a fortnight, and there is then a gradual 
return to the normal, which is reached in about four months. 
Pyrexia has been ob.servcd in some cases, but in them has 
perhaps been due to slight septic infection. Mental disturb- 
ance is occasionally noticed, and in many cases a general en- 
largement of the lymphatic glands. Lacrettic has remarked 
ui)on the fact that pain in the bones may be felt after operation, 
and attributes it to increased medullary activity. In animals 
it is frequently found that after splenectomy the bone-marrow 
becomes reddened and much denser. Other changes less fre- 
quently recorded are loss of weight, great weakness, thirst, 
polyuria, rapidity of pulse, enlargement of the thyroid gland, 
and abdominal pain and tenderness. Tizzoni has pointed out 
that all the effects which follow removal of the spleen are less 
mrticeable in children, owing to the fact that their compensa- 
tory organs act more rapidly and more completely. The re- 
moval of a spleen disorganised by long-standing disease is also 
less likely to be followed by any symptoms, owing to the fact 
that the compensation has been progressing quietly for many 
weeks or months before operation. It has been suggested — 
and experimental work to some extent corroborates this — that 
an animal deprived of its spleen becomes more liable to infection 
by any septic organisms. In a case recorded by Harrison (“ Brit. 
Med. Joum.,” February lo, 1906) we found that digestion 
leucocytosis was absent after splenectomy even when a blood 
examination was made as long as six months after operation. 
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SPLENECTOMYi DETAILS OF THE OPERATION. 

The removal of the spleen may lie an operation of tlie greatest 
simplicity or of insujxjrable difliculty. Everything dejiends 
upon the presence or absence of adhesions, which may bind 
the organ inseparably to the parts around. In several cases 
it is recorded that an attempt at the removal of the gland had * 
to be abandtmed because it was found impossible to dissever 
the adhesions, or because laceration of the spleen in an attempt 
to do so seemed unavoidable. 

The incision will fall upon the abdominal wall at any part 
that seems most suitable. When the spleen is large and very 
mobile, a median incision is preferable. In the majority of 
the cases of all kinds it seems to have been the clio.sen incision 
for the reason tliat it gave easier access to the pedicle from the 
inner side. In cases of ruptured spleen the median incision 
will probably have been made, the operation having begun as 
an e.xploratory one: this is an advantage because it allows of a 
clear examination of other viscera within the abdomen. An 
incision through the outer border of the rectus is sometimes 
used, with or without lateral extensions subsequently made iv 
give additional room. The incision, wliercver ])laced, should be 
of adequate length to allow a perfectly clear \ iew of the o])era- 
tion field, and to render it unnecessary to have any force a])plied 
to the spleen or its adhesions to bring them into sight. '\’an- 
verts, and more recently Auvray, has suggested an oblique in- 
cision along the costal margin with resc(;tion of the costal carti- 
lages of the eighth, ninth, and tenth ribs. They emphasise the 
facts that a better cxjxjsure is thus secured and that an easier 
and surer manipulation of the pedicle is possible. The incision 
is made on the left side, in the same manner as that on the right 
side is made, for the purpose of exposing the upper surface of 
the liver. 

The first .step in the operation is the isolation of the spleen, 
a step which is easy or difficult according as adhesions arc few 
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or many. In separating adhesions the utmost gentleness and 
patience must be exercised; undue haste or carelessness will 
court disaster. The thinness of the capsule of the spleen, and 
of the veins in its pedicle, and the softness and friability of the 
substance of the gland, must be remembered. The adhesions 
must be divided everywhere between ligatures. More than 
* one case is recorded in which death has resulted from continued 
oozing from the raw surface left by the stripping of adhesions. 
When the exposed surface of the spleen is cleared, the hand 
is passed upwards between the organ and the diaphragm. In 
some cases, as Collins Warren remarks (“Annals of Surgery,” vol. 
xxxiii, p. 524), the spleen can readily be pulled down by the 
hand thus introduced and be turned completely over. In this 
way the vessels of the hilum are immediately made superficial 
and can be readily seized and controlled. 

The omentum is sometimes very adherent to a splenic tu- 
mour, and the vessels in it are then greatly engorged. A divi- 
sion of the omentum, a little distance away from the spleen, by 
a series of interlocking ligatures, is then necessary. Adhesions 
to the stomach must be dealt with respectfully, and wounding 
of the \'asa brcx'ia or striyjping of the peritoneum from the 
stomach is to be expressly avoided. 

'I'he spleen, wlicn freed from all adhesions, is brought slowly 
into the wound. In handling it a layer or two of gauze placed 
beneath the fingei's will gi\e a surer hold. In delivering the 
spleen from the abdominal cavity any dragging u|)on its pedicle 
must be prevented. 'I'he vessels which, with their peritoneal 
investment, constitute the pedicle are numerous, and the veins 
arc possessed of c.xtremely thin walls. Laceration of the veins 
has occurred in two cases recorded as the result of forcible with- 
drawal of the spleen; and in one, death occurred from hsemor- 
rhage within a few minutes. 

The ligation and division of the pedicle are now performed, 
and this is the step of chiefest importance in the operation. 
The pedicle consists of the vessels going to the hilum of the spleen. 
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together with their iwritoneal investment. The two peritoneal 
folds concerned in the pedicle are the gastrosplenic omentum 
and the lieno-renal ligament. “The gastrosplenic omentum 
consists of two layers of peritoneum which pass from the front 
of the hilum of the spleen forwards and outwards to the posterior 
surface of the stomach, near its left border. If the outer of 
these layers be traced over the spleen, it will be found to cover 
the gastric surface to the left of the hilum, the phrenic surface, 
and the posterior part of the renal surface. It is then reflected 
on to the kidney, forming the posterior layer of the lieno-renal 
ligament. The inner layer of the gastrosplenic omentum is 
derived fnim the lesser sae, and is eontinued into the anterior 
layer of the lieno-renal ligament. Below, the two layers of the 
gastrosplenic omentum arc continuous with the gastrocolic omen- 
tum. The splenic vessels pass to the spleen between the layers 
of the lieno-renal ligament (Quain).” Unless the spleen is very 
large, and the vessels therefore of unusual size, it is best to trans- 
fix the i)edicle carefully between two vessels with a clip, then 
to draw through, in the bite of the clip, a long double ligature. 
The two halves of the ligature are made to interlock, and each 
half secures its own side of the pedicle. A separate ligature 
embracing the whole thickness of the pedicle is then made secure, 
and the pedicle divided distal to the ligatures and the spleen 
removed. 

If the vessels are large, a separate ligature of each one in 
two places, with division of the vessel between, from below 
upwards, may be necessary. The vessels may be isolated by 
blunt separation carried out by the fingers covered with a layer 
of gauze. 

A simple method of securing the vessels is the following: 
A large stomach-clamp is applied to the pedicle as close to the 
spleen as possible. Then, about ij inches away, a series of 
clips (the long clips of my own pattern are the best) is applied 
from below upwards. As each clip is applied the pedicle is 
cut through between it and the large clamp. When all the clips 
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— three, four, five, or even more in number — are applied, a long 
ligature is taken, tied around the portion of the pedicle included 
in the uppermost clip, the elip is loosened slowly and removed, 
a double knot tied, then the next clip is raised, and the same 
ligature, without division, is passed around it, tied, the clip re- 
moved, and so on, as before. Every part of the pedicle is thus 
secured in one ligature, which is knotted in between each clip. 
For the ligature, stout catgut or Pagenstecher thread may be 
used. The ligature should always be thick, otherwise the flimsy 
vessel-wall may be cut through. In some cases the tail of the 
pancreas has accidentally or deliberately been included in the 
ligature surrounding the pedicle, in order to ensure a firmer 
hold. Esmarch advises that this should be done if there is 
any doubt as to the security of the ligature. 

After the spleen has been removed, a careful examination 
of the cavity left is made, and any slightly oozing point is se- 
cured. The under surface of the diaphragm, especially, must 
be examined, and any bleeding point thereon secured by a stitch. 
When the surgeon is satisfied that all parts are dry, the abdom- 
inal incision is closed in the usual manner. 

The operation is one which may call forth all the resources 
of the surgeon. The chief difficulties are those concerned with 
the adhesions and with the ligation of the pedicle. In a few 
cases, as in one recorded by Spanton, a dragging of the pedicle 
may cause sudden symptoms of shock or collapse, owing to the 
irritation of the nerves of the solar plexus. 

SPLENOTOMY. 

Incision of the spleen may be called for in cases of abscess 
or cyst. Tedenat and Fontoynant recorded cases of abscess 
of the spleen which were successfully treated by incision and 
drainage. Giuliano, in reporting a case of hajmorrhagic cyst 
of the spleen, gives brief abstracts of 15 other cases treated by 
incision and drainage or aspiration. 

The abdomen may be opened through the linea semilunaris 
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in the case of cysts or of abscesses not pointing; or through 
the linea semilunaris. In some cases a transpleural operation 
with resection of one or more ribs may be necessary. The de- 
tails of the operation need not be particularised. 
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CHAPTER XLIX. 


SPLENOPEXY. 

The operation of splenopexy, the fixing of a wandering spleen, 
is certainly preferable to splenectomy in a small number of 
cases. Where the spleen is enlarged or the pedicle so twisted 
that thrombosis of the vessels therein has resulted, or where 
any disease of the spleen exists, removal of the organ is necessary. 
In those cases alone where a perfectly healthy organ is unduly 
mobile is splenopexy to be performed. 

The operation was first mentioned in surgical literature by 
Rydygier, in 1895, in a paper read at the German Surgical Con- 
gress (“Cent. f. Chir.,*' 1895) ; subsequent to this publication Tuf- 
fier reported, at the Surgical Congress in Paris in 1895, that he 
had in 1882 performed the operation. The case was one in which 
he was preparing to fix a movable left kidney by suture; a 
movable tumour in front of the kidney was found, the perito- 
neum opened, and a wandering spleen discovered. The organ 
was fixed by three sutures of catgut. Kouw’^er also reported, in 
1895, that he had operated upon two cases successfully in 1891. 
Priority of publication belongs, however, as I have said, to 
Rydygier. 

The following are the methods which have been adopted 
for fixing the spleen. 

I . Tuffier^s Method. — Suture of the spleen to the diaphragm or 
abdominal wall. The stitches may be of silk or catgut, and 
pass into the substance of the organ. Tuffier does not mention 
whether any hcemorrhage occurred from the spleen in his case. 
This operation has been performed by Greiffenhagen, who passed 
two stout silk sutures through the abdominal wall and through 
the parenchyma of the spleen. Alarming haemorrhage followed, 
which was with difficulty controlled. 
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Fig. 304. — Spleno]jL*-\y (Rydygier’s method). Incision in the peritoneum 
on the under surface of the diaphragm, and the formation of j)Ockcts above 
and below by the stripping up of the peritoneum. The upper ])ocket is very 
dihicult to fashion, owing to the strong adhesion of the peritoneum there to 
the diaphragm. 
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This method is not one to be commended. The risk of 
haemorrhage is serious. Other and safer methods have now 
disj)laced it. 

2. Kouwer’s Method. — Kouwer, in both his cases, fixed the 
spleen by tamponade, thus causing the formation of a large 
number of adhesions. The consolidation of the adhesions se- 

* cure<l the fixity of the spleen. 

3. Rydygier’s Method. —The abdomen is opened in the middle 
line or through the linea .semilunaris. The diaphragm is ex- 
posed, and a transverse incision between the ninth and tenth 
ribs is made. The peritoneum above and below this incision is 
rai.scd up by the finger until a pocket on each side is formed. 
To do this below is easy, but on the upper side the adhesion to 
the diaphragm is so close that the peritoneum tears away. A 
continuous suture (or a series of interrupted sutures) is now 
applied around the upjrcr and lower margins of the pocket, 
so as to limit the cavity formed by the raising up of the peri- 
toneum. The spleen is then placed in the pocket formed for it. 

4. Bardenheuer’s Method. — The patient lies on the right 
side, as for an operation upon the left kidney. A longitudinal 
incision is made in the axillary line, reaching from the tenth 
rib to the iliac crest. At the upper end of this a transverse in- 
cision is added to give additional room. The soft parts are 
divided down to the peritoneum, which is strippe<l up over an 
area rather larger than the area of the spleen. The perito- 
neum is then incised, the opening being made of as small a size 
as will allow the i)assagc of the spleen through it. The spleen 
is sought and found and drawn through the opening in the peri- 
toneum. The size of the opening is then lessened by a few points of 
suture, and the wound in the parietes closed. The spleen by this 
operation is brought to lie altogether outside the peritoneum. 

5. Basil Hall’s Method. — My friend, Mr. Basil Hall, records 
(“Annals of Surgery,” April, 1903) a case of wandering spleen 
which he treated by a novel and ingenious method. He gives 
the following description: 



782 


ABDOMINAL OPBRATIONS. 


“On November 22, 1901, ether was administered, and the 
abdomen opened by an incision four inches lonjj at the outer 
border of the left rectus abdominis. The lower pole of the spleen 
was exposed by this incision, and the whole organ was then 
dcli\ered through it without much difficulty. It was seven 
and a half inches long and three and a half inches wide at its 



sutures, except in the center where the lower pole of the si)leen projects through 
it; BB, purse-string suture carried around edges of unclosed portion of the 
incision. On tying this suture tlie aponeurotic edges close around the si)leen 
like a waistband at the site of the splenic notch. Only one iiponeurosis is here 
represented for the sake of simplicitv. (From a drawing kindlv supplied me by 
Mr. Basil Hall.) 


centre. Jixeept for its size, it was, to all appearances, a normal 
spleen. At this stage it was evident that splenectomy C(ould 
be easily accomplished. The ijedicle was so long that the de- 
livery through the incision had scarcely tightened it, and the 
arrangement of the vessels was .such as to allow of easy separate 
ligation. While considering the advisability of removal, how- 
ever, it was noticed that the notch on the anterior border was 
only two to three inches from the lower extremity of the spleen, 
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and the depth of the notch was such that the lower pole of the 
spleen was only connected to the rest of the organ by a com- 
paratively narrow isthmus. This arrangement at once suggested 
an easy means of fixing the organ. The main body of the spleen 
was, therefore, replaced in the abdomen, after rendering the 
parietal peritoneum raw in the splenic fossa in order to excite 
adhesions. Then, while the lower pole was held in the wound, 
• the edges of the peritoneum were drawn tight by a purse-string 
suture until they closely gripped the narrow isthmus in the notch. 
The abdominal aponeurosis was next sutured in a similar man- 
ner until it grasped the isthmus in the notch sufficiently tightly 
t(j produce marked congestion of the now isolated lower pole. 
The left rectus muscle was next drawn outwards somewhat, 
so as to overlap the projecting pole of the spleen as much as pos- 
sible, and the skin incision sutured. After closing the skin in- 
cision a prominent lump the size of half an orange remained.” 

Mr. Basil Hall tells me that the patient when last heard of 
(November, 1905) was quite well. Her medical attendant 
said that at that time “there was no sign of giving way, and the 
case was a surgical success.” 


RESULTS OF SPLENOPEXY. 

The ffisults of this ojxjration in the cases recorded are good, 
tliough the after-history in some has not been gi\’en. Nothing 
is known of the after-historj^ in Tuffier’s case, in Pliicker’s, or 
in (Icordano’s. Kouwer’s first case was well four years after 
operation; the spleen was in good position and securely fixed. 
In his second case the gauze packing had to be removed in forty- 
eight hours as symptoms of intestinal obstruction were ap- 
pearing; in this the spleen had dropi)ed a little, but its mobility 
was ('onsidcrably lessened by the operation. Rj^dygier’s pa- 
tient was seen fourteen months after the operation and the 
conditions were jxirfcctly satisfactory. Grieffenhagen’s pa- 
tient was seen seven months after operation ; the spleen %vas in 
good position and was securely fixed. Hall’s patient was en- 
tirely relieved of her symptoms and could undertake her house- 
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hold duties or any active exertion. The spleen had shrunk, 
but the diminution in size was not very great; it could not be 
displaced by palpation or any change of posture. 

There does not seem to have been any mortality from the 
operation. In a limited number of cases, therefore, the opera- 
tion is one to be preferred to splenectomy. 
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Paget, 69, 72 
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Pantaloni, 650 
Park, 404 
Parkes, 679 
Patel. SS3, 5S7 

Paul, 438, 430, 431. 43*. 43S. 436 
Payr, 404, 597, 609, 610, 61 1, 612, 613 
Pean, 139, 766 
Peck. 404 

Pensky, 565, 566, 568, 597, 598, 600. 

604. 605. 613 
Pepper, 83 
Perier, 678 
Perrin, 201 

Perutz, 122, 125, 127, 128 

Peters, 712, 746 

Petersen, 203 

Peterson, 163 

Petrow, 412 

Petry, 454 

Petrykowski 742 

Pilliet, 73, 280 

Pitts, 743 

Plancharcl, 150 

Pliicker, 783 

Poncet, 322, 749 

Popoff, 17 

Porritt, 293, 495 

Porter, 501, 504, $05, 573. 725 

Prantois, 75 

Purves, 77, 78, 79 

Pye-Smith, 733 


Quain, 776 
Quensel, 412 

Qudnu, 163, 217, 586, 587, 651, 655 
Quinby, 501, 504, 505 


Rafferty, 770 
Ramsay, 725 
Reclus, 498 
Reeve, 748 
Reichard, 79 
Reverdin, 601 
Reynicr, 690 
Rheinwald, 413 
Ricard, 586 

Richardson, 86, 625, 732, 733, 736 
Richter, 58 

Riedel, 138, 682, 695, 727, 740 
Riegel, 201, 742 


Riegner, 742 
Robertson, 758 
Robinson, 138, 452, 453 
Robson. See Mayo Robson. 

Rockwitz, 204 
Rodman, 78, 79 
Roe, 608 

Rogers, 646, 647, 650 
Rokitansky, 150, 259 
Rolleston, 698 
Rome, 606 
ROrsch, 1 14 
Ron tier, 586 

Roux, 196, 197, 198, 204, 250, 251, 
253. 313. 553 
Rovsing, 13 1, 133 
Ruggi. 405» 713 
Russell, 680, 68 2 
Rutherford, 40S 
Rutkowsky, 169, 205 
Rydygier, 779. 780, 781, 783 


Salzkr, 556, 740, 742 
Sappcy, 137 
Sargent, 476, 486 
Savariaud, 168 
Schafer, 763, 764 
Schiassi, 700, 702 
Schiller, 409 
SchlafTer, 218 
Schlange, 492 
Schlatter, 283, 314 
Schroder, 733 
Schupmann, 758 
Schwartz, 655, 675, 743 
Schwarz, 768, 771 
Selkirk, 296 
Senator, 769 

: Senn, 169, 252, 402, 404, 492, 553, 628, 
733 

Senn (K. J.), 295, 300, 301, 302. 303, 
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Serrcs, 581 
Sharkey, 749 
Shattock, 743, 756, 758 
I Shattuck, 736, 738 
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! Siegel, 453, 454 
i Smith, 319 
I Snegireff, 767, 768 
: Socin, 319 
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Sonnenburg, 204 
Spanton, 777 
Spencer, 224, 537 
Spencer (Geo. W.), 607 
Spencer Wells, 116 
Sprengel, 683 
Sproulle, 671 
Stamm, 612, 613 
Stapper, 738 
Stawell, 680 
Steinbruck, 771 
Steiner, 412 

Steinthal, 216, 311, 414 

Stendel, 201, 202, 203, 678 

Stengel, 83 

Steven, 409 

Sti^da, 736 

Stierlin, 573 

Stites, 667 

St. Martin, 319 

Subbotic, 771, 772 

Subkovski, 75 

Swain, 75, 683, 742 


Tait (Lawson), 47 

Takayasu, 745, 748 

Talma, 697, 699, 700, 702, 707 

Tansini, 770 

Tavel, 204 

Tddenat, 767, 777 

Terrier, 138, 163, 201, 281, 556, 557, 
562, 568, 572, 573, 577, 613, 685, 
766, 767 
Terrillon, 609 
Testa, 75 
Testut, 318 
Thierfelder, 18, 751 
Thiry, S 5 S 
Thomas (Lynn), 498 
Thomson, 253, 457 
Thomson (Campbell), 79, 81, 83 
Thornton (Knowsley), 578, 579, 649, 
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Tiegel, 212, 213, 218, 219 
Tietze, 216 
Tiffany, 102 
Tillmanns, 609 
Tilton, 569 
Tizzoni, 773 
Toupet, 75 

Trendelenburg, 442, 556 


! Treves, 317, 475, 511, 516, 52P, 523, 

; 532. 742, 772 

i Tricomi, 733 
I Trinkler, 766 
; Trzebicky, 402, 403 
I Tscherniakowski, 412 
t Tscherning, 139 
! Tuffier, 586, 675, 779, 783 
I Turner, 698, 707 


Uhde, 570 


: Van der Meulen, 697 
• Vanverts, 774 
j Vautrin, 553, 661 
I Vella, 555 

Villard, 203, 223, 225, 227 
' Virchow, 501, 502, 731, 732 
i Vitrae, 41 1 
; Von Alexinsky, 587 
Von Eiselsberg, 78, 219, 405, 553 
Von Hacker, 203, 204, 556 
‘ Von Mikulicz, 58, 59, 60, 62, 67, 126, 
! 170, 201, 203, 216, 217, 218, 258, 

260, 270, 277, 281, 286, 287, 288, 

289, 291, 310, 311, 430, 541, 567, 

598, 605, 677, 678, 713, 714, 717, 

! 722, 724, 725, 748, 749 

Von Petrykowski, 742 
Von Winiwarter, 676, 679, 680 
; Von Zuralski, 408 


' Wagner, 597 

i Waldenstrom, 409 

; Walker, 592 

I Wallace, 82, 84, 487, 489 

i Ward, 369, 370, 371, 372, 377, 495, 496 

i Warren, 775 
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I Waugh, 496 

■ Webster, 495 

: Webster (J. Clarence), 133 
I Wcichselbaum, 767 
I Weil, 201 

I Weir, 238, 239, 363, 535 
Weiss, 490 
Wells (Spencer), 116 
Westermark, 413 
Whcelock Elliot, 614 
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White (Sinclair), 231 
Wiart, 6()o 
WickhotT, 201 
Wiosinger, S3 
Wijrgin, 330. 3.J2 
Winiwarter, 676, hyg, 6S0 
Winkler. 713 

Witzel, 109, 205, 300, 306, 307, 31 
3 IS 

Wulller, 203, 204, 205, 241 


Wright, 620 
Wunderlich, 114 
Wyeth, 37O 

Yatks, 48, 49, 56 

2, Zancarol, 590, 5()i 
ZiclstortT, 7 38, 742 
Zukowski, 742 
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Abdomen, jKMietratinj^ wounds of, 99 
drainaj^c in, 10 r 
operation for, 100 
Abdominal bandaj^e, 54 
cavity, packing off of, 43 
incisions, 90. See also Incisions. 
()j)crations. See Operation. 
wall, suture of, 94, 95 
Abscess cavity in api)endix, 521 

distant from anterior abdominal 
wall, 534 

hepatic, 588. See also Hepatic ab~ 
scess. 

in pelvis, 533 

of appendix, 527. See also Appen- 
dix, abscess of. 

of liver, 588. See also Hepatic ab- 
scess. 

of lunj^s, post-operative, 64 
of spleen, 765, 777 
pcrij^astric, 1 23 
splenectomy for, 777 
splenotomy fc»r, 765 
sul)i)hrenic, 120. See also Siib- 
plirenic abscess. 

Acne ]xincreatica, 732 
Actol for sterilisation of intestines, 
22 

Acute peritonitis, 104. See also /Vrz- 
tonitis, acute. 

Adenoma of liver, 604 
of pancreas, 751 
cystic, 732, 751 

After-treatment of al)dominal wounds, 

51 

of patient, 24 
Ague-cake, 768 

Alimentary canal, bacteriology of, 17, 

19 

Amtebic colitis, appendicostomy in, 

536 

Ampullary choledochotomy, 670 
cases, 671 


Amemia splenic, 769 
Amesthetic, choice of, 42 

for intestinal obstruction, 464 
Anastomosis, elbow, in rupture, 449 
end-to-end, after enterectomy, 391, 
419 

suture for, 349 

with enterectomy for intussus- 
ception, 480 
end-to-side, 420 

for impermeable obstruction of com- 
mon duct, 676 

lateral, 379. See also Eniero-anas- 
iomosis. 

mechanical aids in, 352 
of ileum and colon, 419 
Angioma of liver, 604 
of spleen, cavernous, 768 
Anthrax bacillus in intestines, 19 
Antiperistaltic entero-anastomosis, 380 
Antistreptococcic serum in peritonitis, 
62 

Anus, artificial, 358. Sec also Artificial 
anus. 

Aponeurosis of rectus, over-lapping of, 
96 

Ap})endcct()my, abscess cavity in, 521 
adhesions in, 520, 524 
Battle’s incision, 525 
complete, 523, 524 
for al)sccss, 532 
Harrington’s incision, 518 
ileocolostomy after, 525 
incisions for, 517, 525 
interval ojK'ration, 516 
McBurney's incision, 517 
search for ap])endix, 519 
tech ni( pie, 517, 521 
Appendicitis, 516 
after abscess, 532 

operation for, 517, 521. Sec also 
.1 ppendec.oniy. 
symmetrical pain in, 516 
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Appendicostomy, 363, 535 

as substitute for typhlotomy, 537 
for administration of nourishment, 

53S 

for treating intestinal conditions, 

indications for. 536 
technique, 539 

Appendix, abscess cavity in, 521, 527 
appendectomy for, 532 
appendicitis after, 532 
drainage of, 530, 533 
location of, 527 
operation for, 530 
palpation of, 5 28 
adhesions of. 520, 524 
operations upon, 5 1 6 
position of, 510 

removal of, 517, 521. See also 

A ppcmicctomy. 
search for, 519 
Artificial anus, 35S 
adhesions in, 5 r s 
direct method, 50S, 5ro 
enterectomy in, 515 
in rupture, 449 
operations for, 508, 510 
preparation of Held of operation, 

509 

with enterectomy for intussus- 
ception, 483 
with spur, 508, 500 
obliteration of, 513 
operation for, 513 
without spur, 50S, 509 
operation for, 512 

Ascending colon, enterectomy on, 418 
Ascitic tuberculous |)eritonitis, iii 
operation for, 113, 117 
Aspiration for bile-duct injury, 572 
for gall-bladder injury, 572 
for hepatic abscess, 588, 593 
for hydatid liver, 574 
for pancreatic cysts, 744 
Assistants, preparation of, 24, 31 
Auvray’s modification of KousnetzofT- 
Pensky hepatectorny, 600 

Bacillus coli communis in gall-stones, 
653 

in intestines, 17, 21 
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Bacillus of anthrax in intestines, 19 
prodigiosus in intestines, 19 
Bacteria in perforation, 544 
Bacteriology of alimentary canal, 17 
relative, 19 

of intestinal fistula, iS 
of intestines, 17 

surgical importance, 22 
of stomach, 1 7 

surgical importance, 22 
Band constriction of l>owel, 405 
Bandage, abdominal, 54 
Banks’ method of obliterating spur in 
hecal fistula, 5 13 
Banti’s disease of spleen, 769 
Bardenheuer’s splenopexy, 781 
Barker’s operation for intussuscep- 
tion. 483 

Basil Hall’s splenopexy, 781 
Battle’s a])pcndectomy, 525 
Beta-naphthol for sterilisation of in- 
testines, 22 

Bevan’s incision for gall-bladder 
operations, 616 
Beyea's gastropexy, 133 

regurgitation after gastro-enteros- 
tomy, 201 

Bile-ducts, incisions for operations on, 

615 

injury of, 570 

aspiration for, 572 
laparotomy for, 572 
operations for, 571 
prognosis, 571 
symptoms, 5 7 i 
treatment, 571 
operation upon, 614 
Bevan’s incision, ft 16 
closure of al)dominal wound, 621 
Courvoisicr’s incision, (>17 
Kehr’s incision, fti7 
Kocher’s incision, ftift 
Mayo Robson’s incision, 615 
position of patient, 614 
sand-bag in, 614 
swabs in, ft 17 

rotation of liver to expose, 619, 620 
ruxjturc of, 570 
jaundice in, 570 
treatment, 573 

sand-bag in ojjerations on, 614 
BMiary fistuhe, external, 695 
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Biliary fistuke, internal, 696 
operations for, 695 
treatment, 633 

Billroth’s second method of partial 
gastrectomy, 273 

Black vomit, 75. See also Hcrmatem- 
esis. 

Blood after splenectomy, 773 
Bobbins, use of, 352 
Bond’s operation for hydatid liver, 
S7« 

Bronchitis, post-operative, 64 
Bryant’s incision for colotomy, 376 
Buried suture, material for, 96 
Buttons in anastomosis, 352 

C/KCKCTOMY, 415 

peritonisation after, 420 
C.'ocum, (‘ancer of, choice of operation 
for. 4.U 

enterectomy on, 418 
excision of, 4 1 5 
freeing appendix from, 520 
growths of, 415 

choice of oi)cration, 434 
Calculi. vSec Gall-sioncs. 

Ijancreatic, 758. See also Pancrc- 
atic calculi. 

Cancer after cholccystotomy, 636 
cystic, of piincrcas, 732 
of ca'cum, choice of operation, 434 
of colon, choice of operation, 433 
of duodenum, 259 

of gall-l)laddcr, gall-stones and, 636 
of large intestine, choice of opera- 
tion 433 
of liver, 604 

cautery for, 607 
hepatcctomy for, 602 
of ixincrcas, 750 
of pylorus, 258 

choice of operation, 2 So 
duration of, 284 

gastrectomy for, partial, 264, 281 
Billroth’s second method, 273 
gastro-enterostomy after, 273 
Kocher’s method after, 273 
gastro-enterostomy for, 280 
gravity of, 281, 282 
location, 258 
mortality, 281, 282 


Cancer of pylorus, operation for, choice 
of, 280 

relative values of, 281-284 
removal of, 263 
spread of, 263 
of stomach, 257, 279 
adhesions in, 259 
analysis of cases, 291 
at cardiac end, 291 

gastrotomy for, 292, 295 
chief points, 262 
choice of operation, 280, 288 
duodenostomy for, 290 
duration of life after, 296 
exploratory laparotomy for, 292, 
295. 297 

mortality of, 286 
gastrectomy for, 290, 294, 297 
partial, 294, 297 
mortality, 287, 289 
gastro-enterostomy for, 292, 297 
cases, 290, 29 T 
duration of life after, 293 
mortality, 286 
jej unostomy for, 290 
cases, 292, 295 
lymphatic infection in, 260 
mural, operations for, 290 
operation for, choice of, 280, 288 
summary of cases, 291 
Cant lie’s operation for hepatic al.)scess, 
595 

Capitonnage in hydatid liver, 583, 584 
Carcinoma. Sec Cancer. 

Cardiac end of stomach, cancer of, 291 
gastrostomy for, 292, 295 
Cartilage plates in hepatcctomy, 612 
Catgut, preparation of, 34 
Catheterisation, 53 
Cautery for cancer of liver, 607 
Celluloid thread, Pagcnstechcr’s, 34 
Chest complications, post-operative, 64 
Cholccystcolostomy for impermeable 
obstruction, 676 

Cholecystectomy, advantages of, 638 
disadvantage, 63 8 
drainage in, 634, 642, 644 
elTects on digestion, 637 
for stone in cystic duct, 631 
indications for, 633 
lumbar, 645 
technique, 638 
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Choice vsteiulesis, 625 
Chi>K'cystonton)stoniy, hjo 
for ehronic pancreatitis, 721) 
l\>r iinpenneable ohstriictiun. 076 
Cholocystgastrostomy for iinjiernie- 
able olistructioii, 676 
Cholecystotoiny, 622 
ailhesions in. 45 
after-results, O25 
cancer after, 6 36 
(Iraina^^e in. 625, 627, 62S. 621) 
lixiiiij: bUuUler after, 02() 
for chronic i)ancreatitis, 720 
for stone in cystic duct, 631 
hepaticotoniy after. (>47. 64S 
ideal, O25. 62() 
indications for, 622 
left sided. 64(1 
lumbar. 645 
techni»iue. 625 
C holed( )chec 1 1 )m y , ()S 8 
Choledocho-duodenostomy, internal. 

()() I 

Choledocho-enterostomy , 08 2 

for impermeable obstruction, 076 
hei)atico-duodenostomy after, 085 
loss of substance after, 08 5 
Choledochostomy, 070 
Kocher's, 60 1 
transdin ulenal, 66 r 
cases, 660 , 668 
Choledochotomy. 65 2 
adhesions in, 45 
am pullary, 670 
cases, 671 

ditliculties ex])erienced in, 674 
f(jr chronic pancreatitis, 730 
Haasler’s. 65^ 
lumV)ar, 675 

mobilising peritoneum in, 659, 660 
on first portion, 652 
re t roduodenal , 65 
supraduodenal, 652 
draina|4e in, 654 
suture of duct, 655 
Cholelithotrity, 6;^o 
Cigarette drain, 35, 36 
Circulation, portal and systemic, com- 
munications l)et\veen, 698 
Circumscribed pseudocysts in tuber- 
culous peritemitis, 115 
Cirrhosis of liver, 697 


Cirrhosis of liver, adhesions in, 698 
Morison’s o])eration for, 697 
results, 6(;8 
operations for, 697 

Clamps. Nb)ynihan’s, for Finney’s gas- 
t rod U( )de nos t om y , 234 
for gastric f)])eratii)ns, i 74 
Claudius’ ])re])aration of ('atgut, 34 
Cloisonnement peritoneal horizontal, 
KV) 

Clothing of ])atient, 40 
before operation, 65 
of surgeon for operation, 24 
CNeliac neuralgia in f)ancreatic cysts, 
737 

C<i‘liotomy for intussusception, 487 
ColTey’s gastro])exy. 132, 133 
Colect(.)my, cases, 436 
for obstructi(>n, 428 
statistics, 434 
Paul’s, 428 

Colitis, ai)pendicostomy in, 536 
ColoheiKitopexy, 40 
Colon, ascending, enterectomy on, 418 
cancer r)f, choice of operation, 433 
closing end of, 4i() 
growths (.)f, choice of operation, 433 
ru])ture of, 450 
substitution, 4O 

transverse, gnnvtlis at, enterectomy 
for, 42 1 

choice of operation, 434 
Colotomy, 365 

Bryant’s incision for, 37O 
distress of patient in, 366 
extraperitoneal. See (.'olotow w lum- 
bar. 

high sigmoid, 367 

o]xMiing bowel, 373 
Ward’s stitch in, 36(> 
in he]xitic abscess, 591 
inguinal and lumbar, relative values, 
.if'S 

high sigmoid tjperation, 367 
opening bowel, 373 
time for, 373 
Ward’s stitch in, 369 
low sigmoid oj)eration, 373 
short mesentery in, 378 
Ward’s stitch in, 369 
intra])eritoneal. vSee Colotomy, in- 
guinal. 
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Colotomy, low sij^moid, 373 
luml)ar, 376 

and inj'uinal, relative values, 365 
Dryant’s incision for, 376 
Ward’s stitch for, 377 
Paul’s tube in, 365 
short mesentery in, 378 
techni(jue, 367 
Ward’s stitch in, 369, 377 
Common duct, access to, 652 
adhesions to, 656 
dij^dtal exj)loration of, 654 
drainage of, 654 

j^all-stones in, operations for, 652 
obstruction of, impermeable, 676 
operations for, 652 
])lastic oi)erations ui)on, 692 
]jortions ot, 652 

retroduodenal ])()rtion, stone in, 
rotation of, 656 

stricture of, ]jlastic operation for, 

sui)raduoden(d portion, stone in, 
65 2 

suturing; of, 655 

transduodenal portion, stone in, 
661 

Complications of abdominal o])era- 
tions, 57 

Connell’s suture, 339, 352, 425 
Constipation, appendic'ostomy in, 537 
Continuous subcutaneous infusion, 1 to 
sutures, advantages of, 346 
ol)jections to, 347 
two. 34S 

Coronary lym])hatics of stomach, 261 
Courvoisier’s incision for gall-bladder 
operations, 617 
Cushing’s suture, 335 
Cystic duct, gall-stones in, choice of 
operation, '63 i 
listula from, 632 
operation for, 629 
rotation of liver toexpose, 619. 620 
Cysticotomy, 630 
indications, 632 

Dangkrots area of al)domcn, 440 
Decalcihed bone plates in hepatec- 
tomy, 613 


Delbet’s capitonnage in hydatid liver, 
5 « 3 . 584 

operation for hydatid liver, 578, 582 
Depage’s hepatopexy, 140 
Diarrlujea after gastro-enterostomy, 
220 

Diet after operation, 52 
Digital divulsion for hour-glass stom- 
ach, 243 

Dilatation for hour-glass stomach, 243 
of stomach, acute post-operative, 79 
etiology, 82 
pathology, 81 
sym])toms, 80 
treatment. 84 

Diverticulum. Meckel’s, intussuscep- 
tion from, 484 

Divulsion, digital, for hour-glass stom- 
ach, 243 

Doyen’s gastro-enterostomy in Y, 204 
Drainage, 35 

after abdominal operations. 47 

care of tube, 55 

cigarette. 35. 36 

hyperaMnia from, 48 

in acute peritonitis. 107, tto 

in penetrating wounds of al)domen, 

TOT 

indications for, 50 
infection from, 48 
material, 35 
prolonged, 49 
split rubl)er tul)e, 35 
Drugs for sterilisation of intestinal con- 
tents, 22 

Drummond-Morison o])eration, 699 
Duct-infection theory of post-oi)era- 
tive parotitis, 73 
Duodenal fistula, external, 150 
internal. 150 

hernia, intestinal obstruction from, 

475 

ulcers, acute, iKcmorrhage from, 156 
symptoms, 156 
treatment, 160 

chronic, entero-anastomosis for, 

25 T 

enteroplasty for, 251 
gastro-enteroplasty for, 250 
hannorrhage from, 157, 250 
concealed, 15S 
frequent, 159 
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DuoiK'iial ulotTS, dironic, hii'inorrhaj^e 
from, intermit U*nt, 158 
lateral, 158 
profuse, U>o 
sym])toms. 157 
treatment. 160 
operations for, 250 
Roux’s j»astro-enterostotny for, 
25 ' 

summary of eases, 247 
gastrie uleers with. 249, 250 
ha'inorrhage from. 156 
direct treatment. 16 1 
gastro-enterostomy for, 1 61, 162 
gastrostomy comhined with, 

1 68. i6g 

jejunostomy with, 170 
teehni(jue, 

gastrostomy combined with gas- 
tro-enterostomy for, 168, 169 
indirect treatment, 161, 162 
infolding of ulcer, lOg 
jejunostomy with gastro-enter- 
ostomy for, 170 
ligation in, 168 
operation for, 160 
summary of eases, 246 
treatment, 160 
perforation of, 141; 

acute, summary of cases, 244 
diagnosis, 15 i 

gastro-enterostomy for, 15 i 
operation for, 15 i 
results, 152-155 
symptoms, 149, 150 
Duodeno-choledochotomy. 661, 666, 
670 

cases, 67 r 

Duodenostomy for cancer of stomach, 
290 

Duodenum, cancer of, 259 

mobilising of, access to pancreas by, 

7 1 2 

in cholcdochotorny, 659, 660 
Dupuytren’s suture, 335, 334 
Duret’s gastropexy, 129 
Dysentery, appendicostomy in, 536 

Echinococci, killing of, in cysts, 587 
Ectocyst and endocyst attachments in 
hydatid liver, 581 


Ectopy of spleen, 771 
splenopexy for, 779 
treatment, 772 

Elastic ligature for tumour of liver, 
609 

Elbow anastomosis in rupture, 449 
Electrolysis for hydatid liver, 574 
Embolic theory of post-operative par- 
otitis, 70 

Embolism, mesenteric, 501 
causes, 502 

collateral circulation in, 501 
diagnosis, 504 
entercctomy for, 506 
prognosis, 505 
results, 502 
sex and, 504 
symptoms, 503 
treatment, 505 

Endocyst and ectocyst, attachment of, 
in hydatid liver, 581 
End-to-end anastomosis after entercc- 
tomy, 391, 419 

with entercctomy for intussus- 
ception, 480 

End-to-side anastomosis, 420 
Enema, 53 
Imterectomy, 386 
after-history, 436 
ciecal, 415 

choice of 0])eration, 433 
end-to-end anastomosis after, 391, 

419 

for acute obstruction, 400 
for embolism, 506 
for growths, 387 
at ca'cum, 415 
at sigmoid flexure, 421 
at transverse colon, 421 
causing obstruction, 427 
in parts not freely movable, 426 
mesenteric, 396 
of large intestine, 421 
of small intestine, 387 
for strangulated hernia, 400 
for stricture, 387 
for thrombosis, 506 
for tuberculous disease, 397 
in artificial anus, 515 
in fiecal fistula, 515 
in perforation, 543 
in volvulus, 492 
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Entcrcctoniy, indications, 386 
length of bowel removed, 401 
ligation in, 396 

mesenteric wound after, closure, 395, 

nature of operation, 435 
on ascending colon, 418 
on ctccum, after operation, 418 
on large intestine, 421 
on small intestine, 387 
with artificial anus for intussuscep- 
tion, 483 

with end-to-end anastomosis, 480 
Enteric intussusception, 479 
Entcro-anastomosis, 204, 379 
after resection of crccum, 418 
antipcristaltic, 380 
for exclusion, 551 
for gastric ulcers, 251 
indications for, 380 
intestinal exclusion in, 549 
isoperistaltic, 379 
Maissoneuve’s, for exclusion, 549 
suture for, 349 
technifiue, 381 

Enteroplasty in gastric ulcer, 251 
Enter()j)tosis, 138 
Enterostomy, 354, 358 
adhesions in, 362 

for evacuating intestines in periton- 
itis, 108 

for intestinal obstruction, 358, 472 
indications for, 363 
Mixter’s tube in, 360 
Paul's tube in, 360 
position of opening, 361, 362 
Enteroloniy, 354 

for evac-uating intestines in periton- 
itis, loS 

for intestinal obstruction, 354, 355 
Enucleation for hydatid liver, 578 
Epiplopexy, 699 

Drutn mond - M orison , 699 
intramural operation in, 700, 702 
results, 701 
Schiassi’s, 700, 702 
Talma-Drummond, 699 
Talma-Morison, 699 
Epiplorrhaphy, 699 

Drummond-M orison, 699 
intramural operation in, 700, 702 
results, 701 


! Epiplorrhaphy, Schiassi’s, 700, 702 
Talma-Drummond, 699 
Talma-Morison, 699 

^ Evacuation and drainage for pancre- 
atic cysts, 745 

Examination after incision, 43 
of intestine, 10 1 
of viscera, 10 t 

Exploratory gastrotomy, 165 

laparotomy for cancer, 292, 295, 

297 

duration of life after, 496 
mortality, 286 

puncture in hepatic abscess, 588 
in subphrcnic abscess, 125 
Extirpation of ca'cum, 415 
of pancreatic cyst, 748 
Extraperitoneal colotomy. See Colot- 
omy\ lumbar. 

I 

FvECAL fistula, 358 

adhesions in, 362, 515 

closure of, 508 

direct, 508, 510 

enterectomy in. 515 

in intestinal obstruction, 471 

in perforation, 543 

kinds of, 508 

operations for, 508, 570 

preparation of field of operation, 

509 

Thiry- Vella, 555 
with spur, obliteration of, 513 
operation for, 513 
without spur, operation for, 512 
Fat-necrosis from escape of pancre- 
atic juice, 773 

Fibro-adeno7na of pancreas, 751 
Fibrous tuberculous peritonitis, 112 
operation for, 774, 177 
Finney’s gastroduodenostomy, 228 
Moynihan’s clamps for, 234 
modification, 232 
pyloroplasty, 228 

Fistula, biliary. See Biliary fistulce. 
duodenal, external, 150 
internal, 150 

f;ecal, 358. Sec also Fcccal fistula. 
from stone in cystic duct, 632 
intestinal, bacteriology of, 18 
Thiry- Vella, 555 
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Fistula, Witzcl, for evacuation of I 
intestines, io<) j 

Floatin" lobe, 136, 138, 1 39 j 

Foramen of Winslow, hernia into, | 
obstruction from, 475 ! 

Forceps, Moynihan’s, 31;! 1 

Francke’s hepatopexy, 139 
Frank’s gastrostomy, 308 

Kocher’s modiiication, 308 
hepatectomy, 606 

Gall-blaouer, adhesions of, 45, 46, 
61S 

cancer of, gall-stones and. 636 
fixing to peritoneum, 629 
gall-stones in, drainage, 634 
hour-glass, 630 

incisions for operations on, 615 
injury of, 570 

aspiration for, 572 
laparotomy for, 572 
operations for, 571 
prognosis, 571 
symptoms, 571 
treatment, 571 
operations on. 614. 622 
Be van’s incision, O16 
closure of abdominal wound, 621 
Courvoisier’s incision, 617 
for stones, 622 
Kchr’s incision, 617 
Kocher’s incision, 616 
Mayo Robson’s incision, 615 
position of patient, 614 
sand-Vxig in, 614 
swal>s in, 6r 7 

rotation of liver to expose, 619, 620 
rupture of, 570 
jaundice in, 570 
treatment, 573 

sand-bag in operations on, 614 
stones in, treatment, 622 
Gall-stones, bacillus coli communis in, • 

653 

cancer of gall-bladder and, 636 
drainage in, 625, 634 
in common duct, operation for, 652 
in cystic duct, operation for, 629 ! 

in gall-bladder, cholecystectomy for, ^ 

633 

cholecystotomy for, 622 I 


Gall-stones in gall-bladder, treatment, 
622 

in hepatic duct, 646 
intestinal obstruction from, 498 
operations for, dilhcullies of, 674 
preliminary treatment, 620 
pancreatitis from, 727 
scoop for, 6rS 

Gangrene, from strangulated hernia, 
400 

inversion for, 406 

Gastrectomy and gastro-enterostomy, ■ 
relative advantages, 289 
for cancer, 290, 294, 297 
mortality of, 2S9 
partial, care of pancreas in, 277 
for cancer of pylorus, 264, 281 
Billroth’s second method in, 

273 

gastro-enterostomy after, 273 
Kocher’s method after, 273 
of stomach, 294, 297 
for hour-glass stomach, 243 
gastro-enterostomy u/'/cr, 273 
gastro-enterostomy bcjorc, 276 
mortality, 28 7 

Gastric ulcers, acute, h:emorrhagc 
from, 156 
symptoms, 156 
treatment, lOo 
adhesions in, 44 

chronic, entero-anastomosis for, 

251 

enteroplasty for, 251 
gastroduodenostomy for, 223 
gastro-entcroplasty for, 250 
gastro-enterostomy for, ante- 
rior, 194 
])osterior, t 7 i 
htcmorrhage from, 157 
concealed, 158 
frequent, 159 
intermittent, 158 
latent, 158 
profuse, 160 
symptoms, 157 
treatment, [60 
operations for, 171, 223, 250 
Roux’s gastro-enterostomy for, 
25t 

summary of cases, 247 
duodenal ulcers with, 249, 250 
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Gastric ulcers, hicmorrhage from, 156 ! 
direct treatment, 16 1 | 

gastro-enterostomy for, 16 1, ; 
162 

gastrostomy combined with, j 
168, 169 

jejunostomy with, 170 
technique, 163 

gastrostomy combined with i 
gastro-enterostomy for, 168, 
169 

indirect treatment, 161, 162 
infolding of ulcer, 169 
jejunostomy with gastro-enter- 
ostomy for, 170 
ligation in, 168 
operations for, 160 
summary of cases, 246 
treatment. 160 
perforation of, 141 
acute, 141 

medical treatment, 143 
summary of cases, 244 
chronic, 141, 142 
diagnosis, 144 
medical treatment, 143 
multiple, 147 
operation for, 144 
after-treatment, 148 
drainage, 147 

gastro-entcrostomy for, 147 
results, 155 
toilet, 146 
subacute, 141 

medical treatment, 143 
Gastro - anastomosis for hour - glass 
stomach, 241 

Gastro-duodenostomie sous-pylorique, 
203 

Gastroduodenostomy, 223 
Finney’s, 228 

Moynihan’s clamps for, 234 
modification, 232 
Jaboulay’s, 223 
Kocher’s, 225, 226 
Kiimmeirs, 224 
lateral, 227 

position of clamps, 233 
subpyloric, 224 
Villard’s, 223, 224, 225, 227 
Gastro-enteroplasty for gastric ulcer, 
250 i 

51 


Gastro-enterostomia fondosa, 215 
Gastro-enterostomie retrocolique pos- 
t^rieure transmdsocolique, 203 
Gastro-enterostomy, 1 7 1 
adhesions after, 211 
after gastric ulcer operation, 147 
afier partial gastrectomy, 273 
and gastrectomy, relative advan- 
tages, 289 
anterior, 194 
Roux’s, 196 

before partial gastrectomy, 276 
by invagination, 204 
combined with gastrostomy, 168,169 
complications after, 199 
diarrhoea after, 220 
for cancer of pylorus, 280 
of stomach, 292, 297 
cases, 291, 292 
duration of life after, 293 
mortality, 286 
for duodenal ulcer, 1 5 1 
for hccmorrhage from ulcers, 161, 
162 

gastrostomy combined with, 
168, 169 
technique, 163 
for hour-glass stomach, 238 
he'emorrhage after, 199 
in Y, 204 

internal hernia after, 205 
jejunal ulcer after, 212. See also 
Jejunum, ulcers of, after gastro^ 
enterostomy. 

peptic ulceration after, 212 
posterior, 17 1 
chief points, 186 
closure of opening, 189 
line of attachment, 190 
Mayo’s, 19 1 
sutures in, 176 

regurgitant vomiting after, 201 
causes, 202 
Roux’s, 196 

for gastric ulcers, 251 
ulcer of jejunum after, 212. See 
also Jejunum, ulcers of, after gastro- 
enterostomy. 

visceral separation after, 2 1 1 
with jejunostomy for ulcer, 170 
Gastrogastrostomy for hour-glass 
stomach, 241 
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Gastrogastrostomv*, Watstin’s, 242 


Wolfler’s 

. 241 

Gastropcxy 

, 130 

Bevea’s, 

133 

Coflfey’s, 

*32. 133 

Duret’s, 

1 29 

Rovsing*! 

>31 


Gastroplasty for hour-glass stomach, 
240 

Kammcrer’s, 240 
Gastroptosis, diagnosis, 129 
gastropcxy for, 1 29 
multiparous. 
operation for, 129 
Be yea’s, 133 
ColTey’s, 132, 133 
Duret’s, 129 
Rovsing’s, 131 
surgical treatment, 129 
virginal, 133 
Gastrostomy, 298 
after-treatment, 304 
combined with gastro-enterostomy, 
!6S, J69 
diet after, 304 
Frank’s, 30S 

Kt)cher’s moditication, 30S 
indications for. 298 
Kader’s, 305 
nourishment before, 299 
Senn’s, 300 
time for, 299 
Witzel's, 306 

Marwedel’s iinMlilication, 307 
G as t ro-succorrh< i.'i i , 83 
Gastrotomy, exploratory, 165 
for cancer of cardiac end, 292 
Gauze drainage material, 35 
mask for operator, 26, 27 
ssvabs, 32 

Gerard-Marchant’s hepatopexy, 139 
Glenard’s disease, 138, 771 
Gloves, 29 

method of putting on, 29 
Grafting hydatids during operation, * 
586 

Greater curvature, lymphatics of, 261 
Greiffenhagen’s splenopexy, 779 
Gunshot wounds of stomach, 317 
character of, 317 
examination in, 320 
h:emorrhage from, 318 


Gunshot wounds of stomach, opening 
abdomen, 319 

operations for, indications, 317 
position of j)atient, 322 
technique, 320 
other injuries with, 321 
spontaneous recovery, 3 1 9 
Gussenbauer’s treatment of ])ancre- 
atie cyst, 745 

IlAASLiiR’s oiKTation, 659 
Hjcmatemesis in gastric ulcer, i st) 
post -openi live, 75 
etiology, 77 
mortality, 77 
theories, 77 
treatment, 79 

Ha'inatoma of mesentery with volvu- 
lus of ileum. 493 

Ihetnorrhage after gastro-enterostomy, 

1 9(^ 

from diK>denal ulcer, 156. See also 
Dtioiioial ulars, iKcworrlid^r jrom. 
from gastrit* ulcer, 156. See also 
ijiistn'c hd'njorriui^c jrom. 

in ot)eralions on ])ancreas, 712. 716 
Ha*morrhagic cysts of pancreas, 733 
Hall’s s])lenopexy, 781 
Halsted’s suture. 333 
Hands, sterilisation of, 27 
Harrington’s incision in appendicitis, 
5 >8 

Hartmann’s opcr.alion for obstruction, 

4.52 

Heart, care of, before operation, 40 
He])atectomy, 5(>7 
bh.>odless, 598 
by elastic ligature, 609 
cartilage plates in, t)i2 
cautery method, 607 
decalcilied bone ])lates in, 613 
for carcinoma, t)02 
for Riedel’s lobe, 598 
for tuberculosis, 606 
Frank’s, O06 
indications for, 597 
KousnetzotT- Fen.sky ’s, A u vray ’s 
modification, 600 
first method, 598 
second method, 604 
magnesium plates in, 609 
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Hepatoctomy, Martina’s, 6o() 
needles for, 599, 60 r 
Payr’s, 609 
results, 613 

Rome’s, for tuberculosis, 606 
simple method, 606 
technifiue, 598 
wedge-shaped, 605 
whalebone plates in, 6 1 3 
Hepatic abscess, 588 

aspiration in, 588, 59.S 
Cantlie's operation for, 595 
costotomy in. 591 
drainage in, 591, 503 
exploratory puncture in, 588 
incision for, 589 
multiple, 592 
opcrati(m for, 589 
resection of ribs in, 591 
scraping of cavity, 590 
siphon drainage in, 593, 595 
transpleural drainage in, 59 r 
trocar and cannula operation 
505 

duct, access to, 650 
gall-stones in, 646 
operations on, 646 
lymphatics of stomach, 261 
Hcpatico-duodenostoiny after chole- 
docho-enterostomy, 685 
Ilcpaticogastrostomy, 65 1 
Hepaticolithotripsy, 650 
llcpaticostomy, 649 
subhepatic, 650 
transhepatic, 650 
J Icpaticotomy, 646 

after cholecystotoniy, 647, 648 
llcpatopexy, total, 139 
IIepato])tosis, 136 
com])letc, 136, 139 
operation for, 139 ^ 

deformity of liver in, 137 
hepatopexy for, 139 
partial, 136 
total, 136, 139 

operation for, 139 
treatment, 138 

Hernia, duodenal, intestinal obstruc- 
tion from, 475 

internal, after gastro-enterostomy, 
205 

intestinal obstruction from, 475 


Hernia, into foramen of Winslow, 
obstruction from, 475 
rectrocolic, intestinal obstruction 
from, 475 

strangulated, band, 405 
emiJtying bowel in, 401 
enterectomy for, 400 
gangrene from, 400 
inversion in, 406 
perforation in, 406 
through abnormal openings, obstruc- 
tion from, 475 

High sigmoid colotomy, 367 

Hochenegg’s method of intestinal ex- 
clusion, 556 

Hour-glass gall-bladder, 630 
stomach, acquired, 236 
congenital, 236 
digital divulsion for, 243 
dilatation for, 243 
divulsion for, digital. 243 
double stricture, 236, 238 
examination in, 237 
frequency, 236 
gastrectomy for, partial, 243 
gastro-anastomosis for, 241 
gastro-enterostomy for, 23S 
gastrogastrostomy for, 241 
gastroplasty for, 240 
Kammerer’s, 240 
operations for, 236 
position of stricture, 236 
.summary of cases, 255 
types 237 

Hunter-Mitchell mesenteric stitch, 406, 
407 

Hydatid liver, aspiration for, 574 
bile in fluid from, 577 
Bond’s operation for, 578 
capitonnage after operation, 583, 
5^4 

Delbet’s operation for, 5 78, 
582 

electrolysis for, 574 
endocyst and ectocyst attach- 
ment in, 581 
enucleation for, 578 
grafting during operation, 586 
incision and drainage in one stage, 
574 

in two stages, 577 
incisions for, 574, 585 
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Hydatid liver, Knowsley Thornton’s 
operation for, 5 78 
operations for, 574 
aspiration, 574 
Dond’s, 5 78 

eapitonnapie after, 583, 5S4 
Delbet's, 578, 582 
electrolysis, 574 
enucleation, 578 
grafting during, 586 
in one stage, 574 
in two stages, 577 
incision and drainage, 574, 577 
incisions for, 574, 585 
Thornton’s, 578 
sterilisation of tliiid of, 587 
Thornton’s operation for, 5 78 
of pancreas, 733 
of spleen, 766 

HyperLcinia from drainage, 48 
Ilyperchlorhydria in jejunal ulcers, 2 1 5 
H y perleucocy t osis, 5 8 
Hypertrophy of spleen, simple, 768 

Idkal cholecystotomy, 625, 626 
lleocajcal intussusception, jippendi- 
costomy in, 537 

lleocolostomy after appendectomy, 

525 

Ileum and sigmoid tlexurc, volvulus of, 
497 

closing end of, 419 
volvulus of, with hiematoma of mes- 
entery, 493 

with mesenteric cyst, 493 
Incisions, 90 

Battle’s, for appendectomy, 525 
Bevan’s, for gall-bladder operations, 

616 

Bryant’s, for colotomy, 370 
Courvoisier's, for gall-bladder opera- 
tions, 617 

examination after, 43 
fibre-splitting in making, 91 
guiding principles, 91 
Harrington’s, 518 
importance of, 90 

Kehr’s, for gall-bladder operations, 

617 

Kocher's, for gall-bladder ojiera- 
tions, 6r6 


Incisions, Mayo Robson’s, for gall- 
bladder oi)era tions, 615 
Me Burney's, 517 

of muscular fibres, suturing of, 93 
of peritoneum, 92 
suture of, 92 
technic pie, 91 

Infection from drainage, 48 
Inllation for intussusception, 476 
Inguinal colotomy, 367. See also Co- 
loiomy\ in^iiinnl. 

Injection for intussusce])tion, 477 
rectal, of saline solution, 53 
saline, in shock, 66 
Instruments, sterilisation of, 33 
Interacinar chronic pancreatitis, 727 
Interlobular chronic pancreatitis, 727 
Internal hernia after gastro-enteros- 
tomy, 205 

intestinal obstruction from, 475 
Interrupted silkworm-gut sutures, 93, 
94 

suture, advantages of, 346 
Intestinal contents, sterilisation of, 22 
sterility of, 18 

exclusion, bilateral, 550, 551, 552 
closing ends of coil in, 552, 553 
laboratory uses, 555 
by entcro-anastomosis, 549, 551 
complete, 550 
history, 556 

Hochenegg’s method, 556 
incision for, 550 
indications for, 556 
partial, 549 

unilateral. 550, 551, 552 
changes after, 553 
closing ends of coil in, 552 
of large intestine, 554 
of small intestine, 554 
fistula, l)acteriology of, 18 
localisation, 323 
obstruction, 461 

acute, enterectomy for, 400 
adhesions in, 473 
anicsthctic for, 464 
appendicostomy in, 535 
colectomy for, 428 
statistics, 434 
emptying bowel in, 467 
enterectomy for, 427 
enterostomy for, 358, 472 
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Intestinal ol)struction, enterotomy 
for. 3S4. 3SS 
exploration in, 465 
faecal fistula in, 471 
from duodenal hernia, 475 
from gall-stones, 498 
from growths, entcrcctomy for, 
427 

from hernia, internal, 475 

into foramen of Winslow, 475 
rectrocolic, 475 

through abnormal openings, 
475 

from intussusception, 476. See 
also Intussusception. 
from Meckel’s diverticulum, 474 
from rectrocolic hernia, 475 
from strangulation by bands, 473 
from volvulus, 490. See also 
Volvulus. 

Hartmann’s operation for, 432 
incision for, 464 

KiunmeU’s method of explora- 
tion, 466 
mechanical, 472 
morphine in, 4^11 
mortality of, 4O3 
Moynihan’s modification of von 
Mikulicz’s operation for, 432 
tube for, 355, 467 
operation for, adhesions after, 473 
aiKcsthetic for, 464 
exploration in, 465 
in serious cases, 469 
incision, 464 
mortality, 463 
preparation, 463 
secondary, 472 
special circumstances in, 473 
Paul’s operation for, 42S 
preparation of patient, 463 
secondary operation for, 472 
serious cases, operation in, 460 
special circumstances in opera- 
tions for, 473 

von Mikulicz’s operation for, 430 
Moynihan’s modification, 432 
washing bowel after removal, 356 
perforation in stricture, 406 
in typhoid. 540 
after-treatment, 545 
bacterial conditions, 544 


Intestinal perforation in typhoid, cases, 
545 

diagnosis, 541 
drainage in, 544 
entcrcctomy in, 543 
faecal fistula in, 543 
frequency, 540 
operative treatment, 541 
site of, 540 

toilet after operation, 543 
treatment, 541 
secondary, in ruiiture, 445 
sutures, 332 

Connell’s, 339, 352 
continuous, advantages, 346 
ol)jcctions, 347 
two, 348 
Cushing’s, 335 
Dupuytren’s, 333. 334 
for anastomosis, 349 
Hfilsted’s, 333 

interrupted, advantages, 346 
LemV)ert’s, 332 
mattress. 333 
Maunsell’s, 336 
two continuous, 34S 
Wiggin’s, 339, 342 
Intestines, anthrax bacillus in. 19 
bacillus coli in. 17, 21 
prodigiosus in, 19 
bacteriology of, i 7 

surgical importance, 22 
evacuation of, in obstruction, 467 
in peritonitis. loS 
in strangulation, 40 t 
examination of, 10 1 
exclusion of, 549. Sec also Intesti- 
nal exclusion. 

large. See Large intestine. 
length successfully removed, 401 
locating any loop of, 327 
lower portion, position of, 324 
middle ])ortion, position of, 324 
multiple wounds of, 406 
normal arrangement, 323 
obstruction of, 461. See also Intes- 
tinal obstruction. 
operations upon, 323 
penetrating wound of. 99 
perforation of. Sec Intestinal per- 
foration. 

permanent organisms of, iS 
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Intestines, position of, 323 
rupture of, 438. Sec also Rupture 
of intestine. 

small. Sec Small intestine. 
sterility of, 20 
streptococci in, 21 
transient organisms of, 18 
upper six feet, position of, 324 
washing out, after removal of 
obstruction, 356 

Intramural operation in epiplopexy, 
700, 702 

Intraperitoncal colotomy. See Colot- 
om\\ inguinal. 

Intussusception, appendicostomy in, 
537 

Barker’s operation for, 483 
cause. 484 
cceliotomy for, 487 
enterectomy for, with artifical anus, 
483 

with end-to-end anastomosis, 
480 

enteric. 479 

frequency of various forms, 476 
from Meckel’s diverticulum, 484 
from polypus, 484, 485 
gangrenous irreducible, 480 
in children, 487, 488, 489 
inflation for, 476 
injection for, 477 
irreducible, 480 
gangrenous, 480 
non-gangrenous, 480 
Jessett’s operation for, 480 
laparotomy in, 488, 489 
McGregor’s operation for, 479 
mortality, 486 

non-gangrenous irreducible, 480 
obstruction from, 476 
operations for, 487 
preparation of patient, 477 
prognosis, 486 
reducible, 477 
secondary fusion in, 479 
sex and, 476 , 

treatment, 487 
typhlopexy in, 479 
Inversion for gangrene, 406 
in strangulation, 406 
Iodoform for sterilisation of intestines, 
22 * 


I Isoform for sterilisation of intestines, 23 
I Isolated lymphatic area of stomach, 
I 262 

i Isolation of operation area, 43 
I Isoperistaltic entero-anastomosis, 379 

i Jaboulay’s gastroduodenostomy, 223 
i Jaundice, chronic, preliminary treat- 
ment, 620 

in rupture of bile-ducts, 570 
of gall-bladder, 570 
Jeannel’s elbow anastomosis, 449 
Jejunostomy, 31 1 
diet after, 316 
for cancer of stomach, 290 
cases, 292, 295 
indications for, 3 1 1 
Maydl’s, 312 
Mayo Robson’s, 314 
with gastro-enterostomy for ulcer, 
170 

Witzel’s, Moynihan’s modification, 

Jejunum, ulcer of, after gastro-entcr- 
ostomy, 2 12 
causes, 213 

hyperchlorhydria and, 215 
operation for, 2 1 4 
prophylaxis, 215 
symptoms, 212 
table of, 216-219 
treatment, 214 
table of, 216-219 

Jessett’s operation for intussusception, 
480 

Kader’s gastrostomy, 305 
Kammercr’s gastroplasty for hour- 
glass stomach, 240 

Keen’s treatment for cancer of liver, 
607 

Kehr’s incision for gall-bladder opera- 
tions, 617 

Kidneys, care of, before operation, 40 
Knowsley Thornton’s operation for 
hydatid liver, 578 
Kocher’s choledochostomy, 661 
cases, 666 

continuous subcutaneous infusion, 
110 

gastroduodenostomy, 225, 226 
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Kocher’s incision for gall-bladder 
operations, 616 

method after partial gastrectomy 
for pyloric cancer, 273 
mobilising of duodenum, access to 
pancreas by, 712 

modification of Frank’s gastros- 
tomy, 308 

KousnetzofT’s needles, 567, 599 
and Pensky’s hepatectomy, Auv- 
ray’s modification, 600 
first method, 598 
second method, 604 
needles, 567, 599 
Kouwer’s splenopexy, 781 
Kummell's gastroduodenostomy, 224 
method of exploration in obstruc- 
tion, 466 

Laparotomy, exploratory, for cancer, | 
292, 295, 297 
duration of life after, 296 
for bile-duct injury, 572 
for gall-bladder injury, 572 
for intussusception, 488, 489 
Large intestine, Connell suture of, 425 
enterectomy on, 421, 427 
growths of, choice of operation 
433 

colectomy for, 434 
enterectomy for, 421, 427 
in parts not movable, 426 
obstruction from, enterectomy 
for, 427 

obstruction of, 427. See also 
Intestinal obstruction. 
rupture of, 450 
shape of, 326 

unilateral exclusion of, 554 
Lateral anastomosis, 379.^ See also 
Kntcro-anastomosis. 

Lauenstein's entero-anastomosis, 204 
Lavage in acute peritonitis, 106, 107 
to prevent post-operative peritoni- 
tis, 62 

Legueu’s hepatopexy, 139 
Lembert’s intestinal suture, 332 
Leukicmia, splenectomy in, 762 
Ligation for tumour of liver, 609 
in enterectomy, 396 
Ligatures, sterilisation of, 33 


Linguiform lobe, 136, 138, 139 
Liver, abscess of, 588. See also Hep- 
atic abscess. 
access to, 558 
adenoma of, 604 
angioma of, 604 
anterior incision to expose, 558 
cancer of, 602, 604 
cautery for, 607 
I hepatectomy for, 602 
i capsule of, separation of, 563 
carcinoma of, 602, 604 
cautery for, 607 
hepatectomy for, 602 
cirrhosis of, 697. See also Cirrho- 
sis of liver. 

costal resection to expose, 559, 560 
deformity of, in hepatoptosis, 137 
dropping of, 136. See also H epaiop- 
iosis. 

exposure of, 558 
gunshot wounds of, 563 
haemorrhage from, 563, 565 
after wounds, 563, 565 
hydatid, 574. See also Hydatid 
liver. 

incisions to expose, 558 
injuries of, 563 
subcutaneous, 563 
I ligation of vessels of, 565, 566 
operations upon, 558 
posterior incision to expose, 558 
resection of, 597. Sec also Hepat- 
ectomy. 

rotation of, to expose gall-bladder, 
619, 620 

rupture of, 563. See also Liver ^ 
•wounds of. 
stab wounds of, 563 
subpleural method of exposure, 561 
suspensory apparatus of, 137 
suture of, 565 
needle for, 567 

transpleural methods of exposure, 

tuberculosis of, excision for, 606 
tumours of, hepatectomy for, 597 
j wounds of, 563 
i gauze packing in, 567 

I lueniorrhage after, 563, 565 

I mortality, 568 

• multiple, 563 
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Liv'cr wounds of, operation for, 564 
results, 56S 
simple, 563 
suturing in, 565 
results, 568 
thermocautery in, 5 68 
treatment. 564 
Localisation, intestinal, 323 
Low sigmoid colotomy, 373 
Lumbar cholecystectomy, 645 
cholecystotomy, 645 
choledochotomy, 675 
colotomy, 376. See also Colotomy, 
lumbar. 

Lunettes of mesentery, 326 
Lung complications, post-operative, 
64 

etiology, 64, 65 
prophylaxis. 60 
treatment. 67 

Lymphatic infection in cancer of 
stomach, 260 


Magxksh'M plates in hopatectomy. 
609 

Maissoncuve’s entero-anastomosis foi 
exclusion. 549 

Malarial enlargement of spleen, 768 
Marine sponges, 3 1 
Martina’s he])atect()my, 609 
Marwedel’s modilication (jf Witzel’s 
gastrostomy, 307 
Masks for operator, 25. 26, .27 
Massage after operation, 55 
Mattress stitch, Ward's, 371, 372 
suture, 333 

Maunsell's suture, 336 
Maydl’s jejunostomy, 312 
Mayo Robson’s incision in gall-ljladder 
operations, 615 
jejunostomy, 314 

Mayo’s hepatico-duodenostomy after 
choled(jcho-entcrostomy, 685 
posterior gastro - enterostomy, 
191 

McBurney’sduodeno-choledochotomy, 
661, 666, 670, 67 I 
incision in ai)pendicitis, 517 
point, 516 

McGregor’s operation for insussuscep- 
tion, 479 


I Mechanical aids in anastomosis, 352 
i Meckel’s diverticulum, intussu.sccption 
; from, 484 

obstruction from, 474 
I Mekena in gastric ulcer, 156 
: Mesenteric artery, superior, 327 
root, 324, 325 

Mesentery, cyst of, volvulus of ileum 
with. 493 

embolism of, 501. Sec also Embol- 
ism, mesenteric. 

growths in, enterectomy for, 396 
luematoma of, with volvulus of 
ileum, 493 

in rupture of intestine, 449 
locating, 323 
lunettes of, 326 
sha]ie of, 326 

thrombosis of, 501. See also TJt rom- 
bosis, m < 'sent eric. 
vessels of. 327 
wounds of, 101 

. Mitchcll-Ilunter mesenteric stitch, 406 
407 

Mixter’s tube in enterostomy, 360 
Mobilisation after partial gastrectomy, 
274 

of duodenum, access to pancreas by, 
712 

in choledochotomy, 659, 660 
Morison’s operation for cirrhosis of 
liver, 697 

Morphine after r)j)eration, 54 
in intestinal obstruction, 461 
' Mouth, care of, after operation, 55 
l)efore o]K*ration, 37 
Moynihan’s clamp for Kinney’s gaslro- 
duodenostomy, 234 
for gastric operations, 174 
forcei)s, 391 

modilication of Kinney’s gastroduo- 
denostomy, 232 

of von Mikulicz’s o])eration h)r 
obstruction, 432 
of Witzel’s operation, 313 
tube for intestinal obstruction, 355, 
467 

Multiparous gastroptosis, 133 
Mural cancer of stomach, operations 
for, 290 

Muscular fil^res, splitting of, 91 
suturing of, 93 
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Neeulp;s, Kousnetzoff-Pensky, 567,599 
Payr’s, for liver suture, 612 
Reverdin’s, 601 
Neoplasms of pancreas, 750 
treatment, 751 
of spleen, 767 
Nurses, preparation of, 31 

(Edema of lungs, post-operative, 64 
Operation, after-treatment, 51 
assistants for, 42 
bandage after, 54 
catheterisation after, 53 
complications, 57 
conduct of, 24 
conlinement to bed after, 54 
diet after, 52 
drainage in, 47 
care of tube, 55 
enema after, 53 
isolation of area of, 43 
massage after, 55 
morphine after, 54 
mouth after, 55 
pain after, 54 
preparations for, 24 
room for, 41 
sequels of, 57 
teeth after, 55 
thirst after, 52 
time in bed, 55 
urine excretion after, 53 
Overlapping, 96 

Packing olT abdominal cavity, 43 
Pagensteclier’s celluloid thread, 34 
Pain after oiieration, 54 
Pancreas, access to, 70S 

by mobilising duodenum, 712 
from above stomach, 709 
from behind, 712 
from below stomach, 711 
from front, 70S 
through stomach, 710 
through transverse mesocolon, 7 1 1 
adenoma of, 751 
cystic, 732, 751 
carcinoma of, 750 
cystic, 732 
treatment, 751 


Pancreas, care of, in partial gastrec- 
tomy, 277 

cysts of, 731. Sec also Pancreatic 
cysts. 

escape of juice of, in operations, 713, 

717 

exjiosure of, 708 
fibro-adenoma of, 751 
haemorrhage from in operation, 7 1 2 , 
716 

hydatid of, 733 

inflammations of, 721. See also 
Pancreatitis. 
injuries of, 715 
operation for, 716 
pancreatic ferments and, 722 
symptoms, 715 
neoplasms of, 750 
treatment, 751 
operations upon, 708 
for injuries, 716 
special circumstances, 712 
rupture of, 719 
sarcocarcinoma of, 751 
sarcoma of, 751 

secretion of, escape of, at operation, 
713. VI 
suture of, 716 

transverse subcutaneous tear of, 719 
Pancreatic calculi, 758 

direct incision for, 761 
duodenal incision for, 761 
treatment, 758 
cysts, 731 

aspiration for, 744 
coeliac neuralgia in, 737 
congenital, 733 
diagnosis, 743 
drainage in, 745 

evacuation and drainage for. 745 
extirpation for, 7 48 
Gussenbauer’s treatment, 745 
hiemorrhagic, 733 
hydatid, 733 

pathological anatomy, 736 
position of, 7 38, 739 
presentation of, 739 
proliferation, 732 
pseudo-, 734 
retention, 731 

salivatio-pancreatica in, 738 
signs, 737 
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Pancreatic cysts, symptoms, 737 
treatment, 744 
ferments, injuries and, 722 
juice, eseai)e of, in operations, 713 
7*7 

Pancreatitis, acute, 721 
operation for, 723 
symptoms, 722 * 

chronic, 727 

cholecystenterostomy for, 729 
cholecystotomy for, 729 
choledocliotomy for, 730 
drainaj^e in, 729 
ctiolojjy, 727 
symptoms, 728 
treatment, 729 
j'angrenous, 725 
interacinar, 727 
interlol)ular, 727 
subacute, 725 

operation for, 726 
suppurative, 725 
Parotitis, post-operative, ftg 
duct -infection theory, 73 
embolic theory, 70 
etiology. 70 
frequency, 6g 
pyxinic theory, 70 
reflex theory, 72 
sympathetic theory, 72 
theories, 70 

time of ai)pearance, 70 
Patient, after-treatment, 24 
care of, V)efore operation, 65 
clothing of, 40 

position of, after operation, 5 1 
preparation of, 37 

Paul’s operation for growths of large 
intestine, 428 

tube in colotomy, 360, 365, 430 
Payr’s hepatectomy, 609 
needles for liver suture, 612 
Pean’s hepatopexy, 139 
Pelvis, abscess in, 533 
Penetrating wounds of abdomen, 99 
drainage in, 10 1 
operation for, 100 
of intestine, 99 

Pensky and Kousnetzoff’s hepatec- 
tomy, Auvray’s modification, 
600 

first method, 598 


! Pensky and KousnetzofPs hepatec- 
tomy, second method, 604 
needles, 567, 599 

Peptic ulceration after gastro-enter- 
ostomy, 2T2 

I’crforating gastric ulcers, 141. See 
also Gastric ulcers. 

• Perforation in typhoid fever, 540. 
See also Intestinal perforation in 
typhoid. 

of stomach, chronic, 123 
Perigastric abscess, 123 
Peritoneal cavity, cleaning of, in peri- 
tonitis, 106 
drainage of, 47-51 
Peritoneum, division of, 93 
incisions of, 92 

Peri Ionisation after ciecectomy, 420 
Peritonitis, acute, 104 

cleansing cavity in, 106 
drainage in, 107, 110 
enterostomy for evacuating intes- 
tines in, loS 

enterotomy for evacuating intes- 
tines in, loS 

evacuating intestines in, 108 
lav'age in, 106, 107 
manual internal examination, tof) 
operation for, 104 
after-treatment, 109 
collaj)se after, 109 
diagnostic signs, 105 
indications, 104 
])osition after, 109 
technique, 105 
treatment, 104 

Witzel fistula for evacuation of 
intestines in, 109 
post-oi)erative, 57 

antistrept(JCoccie serum for, 62 
diagnosis, 62, 63 
hyperleucocytosis for, 58 
lavage for, 62 
prophylactic measures, 58 
symptoms, 62 
treatment, 63 
prevention of, 58 
tuberculous, 1 1 1 
ascitic, 1 1 1 

operation for, 113, 117 
circumscribed pseudocysts in, 115 
fibrous, 1 12 
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Peritonitis, tuberculous, fiV)rous. op- ; 
eration for, 114, 1 17 
forms of, 1 1 1 
operation for, 116 
advisalnlity of, 113 
indications, 116 
results of, 114 
recurrence of, 1 13 
secondary character of, in 
spontaneous cure of, 113 i 

suppuration from, 112 ; 

operation for, 115, 1 17 
Phlebitis, post-operative, 85 
clinical course, 87 
etiology, 85 
treatment, 88 

Pleural complications in subphrenic • 
abscess, 125 

Pleurisy, post-operative, 64 i 

Pneumonia, post-operative, 64 i 

etiology, 66, 68 i 

Polypus, intussusception from, 484, | 

4«5 ^ I 

Portal and systemic circulations, com- j 
munications Ix'tween, 698 i 

Position of patient after operation, 51 • 
Primary loop of mesenteric artery, 327 i 
Prolapse of spleen, 763 

visceral, surgical treatment, 129 ! 

Proliferation cysts of pancreas, 732 1 

Pseudocysts, circumscribed, in tubercu- 1 
lous peritonitis, 115 
of pancreas, 734 

Puncture, exploratory, in hepatic ab- j 
scess, 5 88 

Py;emic theory of post-operative paro- 
titis, 70 

Pyloric stenosis, operations for, 171 
Pyloroplasty, Finney’s, 228. See also 
F inucy's yaslrodnodowstomy. 

Pylorus, cancer of, 258. See also Catt~ 
ccr of pylorus. 


Raxi’LA pancreatica, 732 
Rectal injection of saline solution, 
53 

Rectus, aponeurosis (jf, overlapping of, j 
96 I 

fibres, splitting of, 91 : 

Reflex theory of post-operative paro- | 
titis, 7 2 i 


Regurgitant vomiting after gastro- 
enterostomy, 201 
causes, 202 
frequency, 203 
modifications to prevent, 203 
narrowing efferent loop for, 204 
operations to prevent, 203 
treatment,* 205 

Retention cysts of pancreas, 731 
Retrocolia hernia, intestinal obstruc- 
tion from, 475 

Retroduodenal choledochotomy, 659 

Reverdin’s needle, 601 

Ribs, resection of, in hepatic abscess, 

591 

Riedel’s cholcdocho-enterostomy, 682 
hepatico-duodenostomy after, 685 
loss of substance after, 685 
lobe, 136, 138, 139 
hepatectomy, for, 598 
treatment, 139 
Ring-stricture, 427 
Robson’s (Mayo) jejunostomy, 314 
Rome’s hepatectomy for tuberculosis, 
606 

Room for operation, 41 
Roux’s anterior gastro-enterostomy, 
196 

gastro-enterostomy for gastric ul- 
cers, 251 
in Y, 204 

Rovsing’s gastropexy, 131 
Rubber dam in operations, 40 
gloves, 29 

method of putting on, 29 
Rupture of bile-ducts, 570 
treatment. 573 
of colon, 450 
of gall-bladder, 570 
treatment, 573 
of intestine, 450 

artificial anus in, 449 
character of lesion, 440 
diagnosis, 438, 441 
elbow anastomosis in, 449 
etiology, 438 

incomplete, late results of, 45S 
location of lesion, 440 
mesentery in, 449 
operation for, 447 
indications, 438 
mortality, 453 
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Rupture of intestine, operation for, re- 
sults. 45 1 
prognosis, 451 
secondary perforation, 445 
signs. 458 
symptoms, 438 
vomiting in, 44 [, 443 
of liver, 563 

of pancreas, complete, 719 
of spleen, subcutaneous, 764 
Rydygicr’s splenopexy, 780, 781 

Saline injections in shock, 66 
rectal. 53 

Salivatio-pancrcatica in cysts, 73S 
Salol for sterilisation of intestines, 22 
Sand-bag in gall-bladder operation, 
614 

Sarcocarcinoma of pancreas, 751 
Sarcoma of pancreas, 751 
of small intestine, cases, 407 
of spleen, 767 

Schiassi’s epiplorrhaphy, 700, 702 
Secondary fusion in intussusception, 
479 

loops of mesenteric artery, 327 
Senn’s gastrostomy, 300 
Sepsis, prevention of, 88 
Sequels of abdominal operations, 57 
Shock, saline injections in, 66 
Short-circuiting, 379. See also Kn~ 
tcro-afiaslomosis. 

Sigmoid colotomy, higli, 367 
373 

flexure and ileum, volvulus of, 497 
growths at, enterectomy for, 421 
choice of o])eralion, 434 
volvulus of, 495 
recurring, 495 

Silkworm-gut sutures, interrupted, 93, 
94 

Siphon drainage in hepatic abscess, 
593. 595 

Skin of abdomen, prejiaration of, 38 
Small intestine, enterectomy on, 387, 
397 

growths of, enterectomy for, 387 
length successfully removed, 401 
multiple wounds of, 406 
perforation of, 406 
rupture of, 438. See also Rup- 
lure of intestine. 


Small intestine, sarcoma of, cases, 407 
.shape of, 326 

stricture of, enterectomy for, 387 
tuberculous disease of, enterec- 
tomy for, 397 

unilateral exclusion of, 554 
Spectacle mask for operator, 25, 27 
Spleen, abscess of, 765 

splenotomy for, 765, 777 
adhesions of, 775 
aniemia of, 769 
angioma of, ivivernous, 768 
Banti’s disease of, 769 
blood cysts of, 766 
cysts of, 766 

incision and drainage for, 767 
splenectomy fi>r, 767 
splenotomy for, 777 
treatment, 767 
ectopy of, 771 

splenopexy for, 779 
treatment, 772 
enlargements of, 768 
gunshot wounds of, 763, 764 
hydatid cysts of, 766 
injuries of, 762 

splenectomy for, 763 
lymph cysts f)f, 766 
malarial enlargement of, 768 
neoplasms of, 767 
operations u])on. 762 
penetrating wounds of, 763 
prola])se of, 763 
ru])ture of, 764 
sarcoma of, 767 
serosanguineous cysts of, 766 
serous cysts of, 766 
stab wounds of, 763, 764 
subcutaneous rupture of, 764 
tuljcrcular disease of, 765 
wandering, 771 

splenopexy for, 779 
treatment, 772 
wounds of, 763 
Splenectomy, 762 
adhesions in, 775 
after-results, 773 
for abscess, 765 
for aniemia, 770 
for Banti’s disease, 769 
for cysts, 766, 767 
for ectopy, 772 
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Splenectomy for enlargement, 768 
for gunshot wounds, 763, 764 
for hypertrophy, 768 
for injuries, 763 
for neoplasms, 767 
for penetrating wounds, 763 
for prolapse, 763 
for rupture, 764 
for stab wounds, 763, 764 
for tuberculosis, 765 
for wandering spleen, 772 
for wounds, 763 
in leukzemia, 762 
indications for, 762 
securing vessels in, 776 
technique, 774 
Splenic amemia, 769 
Splenopexy, 779 
Bardenheuer’s, 781 
Basil Hall’s, 781 
for wandering spleen, 772 
Greiflfenhagen’s, 779 
Hall’s, 781 
Kouwer’s, 781 
results of, 783 
Rydygier’s, 780, 781 
Tuffier’s, 779 
Splenotomy, 777 

for abscess, 765, 777 
for cysts, 777 

Split rubber tube drain, with gauze 
wick, 35 

Splitting of muscular fibres, 91 
Sponges, marine, 31 
Stasis, prevention of, 89 
Stenosis, pyloric, operations for, 171 
Sterilisation of hands, 27 
of hydtitids, 587 
of instruments, 33 
of intestinal contents, 22 
of ligatures, 33 
of skin of abdomen, 39 
of swabs, 33 

Sterility of intestinal contents, iS, 20 
of stomach, 20 

Stomach, acute dilatation of, post- 
operative, 79 
etiology, 82 
pathology, 81 
symptoms, 80 
treatment, 84 
bacteriology of, 1 7 


I Stomach, bacteriology of, surgical im- 
! portance, 22 
; body of, cancer of, 279 
1 cancer of, 257, 279. See also Can- 
cer of stomach. 
cardiac end, cancer of, 291 
coronary lymphatics of, 261 
duodenal portion, cancer of, 259 
greater curvature of, lymphatics of, 
261 

gunshot wounds of, 317. See also 
Gunshot wounds of stomach. 
hepatic lymphatics of, 261 
hour-glass, oi)erations for, 236. See 
also Uour-glass stomach. 
isolated lymphatic area of, 262 
lymphatic areas of, 260, 261 
isolated, 262 
lymphatics of, 260, 261 
non-malignant growths of, 296 
analysis of cases, 244 
operations upon, 141 
perforation of, 141. See also Gas- 
tric ulcers. 

pyloric portion, cancer of, 258 
sterility of, 20 

walls of, relations of, 318, 319 
Strangulated hernia, band, 405 
emptying liowel in, 401 
enterectomy for, 400 
gangrene from, 400 
inversion in, 406 
perforation in, 406 
Strangulation by bands, 473 
Streptococci in intestines, 2 1 
Stricture, band, 405 

of common duct, plastic operation 
for, 693 

of small intestine, enterectomy for, 

387 

ring, 427 

tuberculous, enterectomy for, 397 
Subcutaneous infusion, continuous, no 
Subhepatic hepaticostomy, 650 
Subphrenic abscess, 120 
diagnosis, 124 

! exploratory puncture in, 125 

gas in, 124 

I incision along lower costal margin 

for, 126 

through anterior al)dominal 
i wall, 126 
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Sub])hrcnic al)Scoss, incision through 
chcst-wall and diaphragm, 127 
operation for, 126 
results, 127, 12S 
pleural complications, 125 
resonance zones in, 125 
retroperitoneal. 124 
source of infection, 120, 1 2 r 
thoracic and abdominal incisions 
for, 127 

transpleural operation lor, 127 
Subpyloric gastroduodentjstorny, 224 1 
Superior mesenteric artery, 327 ! 

Suppurative tuberculous peritonitis, ! 

112 

operation for, 115. 1 17 ! 

Supraduodenal choledochotomy, 652 : 
Surgeons, clothing of, for oiK*ralion, 24 . 

preparations of, 24 | 

Sutures, Auvray’s, for hepatectomy, ; 

601 I 

buried, material for, 06 
Connell’s, 339, 352 

for large intestine, 425 
continuous, advantages of, 346 
objections to, 347 
two, 347 
Cushing’s, 335 
Dupuytren’s, 333, 334 
for anastomosis, 349 
for entero-anasloiiKJsis, 349 
Halsted’s, 333 

interrupted, advantages of, 346 
silkworm -gut, 94 

intestinal, 332. Sec also InUslinal 
suture. 

Kousnetzoff-Pensky, 599, Coo 
Lembert’s, 332 
mattress, 333 
Maunscll’s, 336 
of abdominal wall, 94, 95 
of incisions, 92 
of muscular fibres, 93 
overlapping in, 96 
silkworm-gut, interrupted, 94 
Wiggin’s, 339, 342 
Swabs, 31 

sterilisation of, 33 

Symmetrical pain in appendicitis, 516 
Sympathetic theory of post-operative 
X^arotitis, 72 


Systemic and i)ortal circulations, com- 
munications between, 698 

Talma-Dri mmond (3peration, 699 
Talma-Morison operation, C99 
Teeth after operation, 55 
of i)atients, 37 
Telescoping, 4 1 5 

Tertiary loo])s of mesenteric artery, ’ 

.327 

Thermocautery in liver wounds, 568 
Thirst after operation, 52 
Thiry-\^‘lla fistula, 555 
Thornton’s operation for hydatid 
liver, 5 78 

Thrombosis, mesenteric, 501 
causes, 502 

collateral circulation in, 501 
diagnosis, 504 
entcrcctomy for, 50O 
X)rimary, 503 
prognosis, 505 
results, 502 
secondary, 503 
sex and, 504 
symptoms, 503 
treatment, 505 
post-oi)erative, 85 
clinical course, 87 
etiology, 85 
treatment, 88 

Torsion of pedicle in wandering spleen, 

771 

Towels, 33 

Transduodenal choledochostomy, 66 \ 
choledochotomy, cases, 666 
Traiishepatic he])aticostomy, 650 
Transverse colon, growths at, choice of 
operation, 434 
entcrcctomy for, 421 
Trendelenburg position, lung compli- 
cations from, 66 

Trocar and cannula operation for hep- 
atic al)sccss, 595 

Tuberculosis of liver, excision for, 606 
of .spleen, 765 

Tuberculous disease, enterectomy for, 

397 

X)eritomtis, iii. See also Peritoni- 
tis, tuberculous. 

Tuffier’s .splenopexy, 779 
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Twisting of iwdicle in wandering 
spleen, 771 

Typhlopexy in intussusception, 479 

Typhlotomy, 359, 360 

appendicostomy as substitute, 537 

Tyijhoid fever, perforation in, 540. 
See also Intestinal perforation in ty- 
phoid. 

UlcivRS, duodenal. See Duodenal ul- 
cers. 

gastric. See Gastric ulcers. 
of jejunum after gastro-enterostomy, 
212. See also Jejunum, ulcers of, 
after gastro-enterostomy. 

Urine excretion after operation, 53 

Vermiform appendix. See Appen- 
dectomy and Appendix. 

Vuillard’s gastroduodenostomy, 223. 
224, 225, 227 

Virginal gastroptosis, 133 

V'iscera, examination of, loi 

injury of, in penetrating wounds, 99 
separation of, after gastro-enteros- 
tomy, 2TI 

Vi.sceral j)r()lai)se, surgical treatment, 
1 29 

V^olvulus, cases, 493 
compound, 490 
enterectomy for, 492 
from mesenteric growth, 492 
gangrenous, 492 
obstruction from, 4()o 
of ileum and sigmoid flexure, 497 
with haMuatoma of mesentery 

403 

with mesenteric cyst, 493 
of sigmoid flexure, 495 


j Volvulus of sigmoid and ileum, 497 
j recurring, 495 

recurrence, 491, 492 
treatment, 492 
simple, 490 
treatment, 491 

; Vomiting, regurgitant, after gastro- 
entero.stomy, 201. See also Regur- 
' giiant vomiting after gastro-enieros- 
tomy. 

' von Mikulicz’s operation for intestinal 
obstruction, 430 
Moynihan’s modification, 432 

Wandering spleen, 771 
splenopexy for, 779 
treatment, 772 

Ward’s stitch for colotorny, 369, 377 
mattress form, 371, 372 
Watson’s gastrogastrostomy, 242 
Weir’s appendicostomy, 535 
technique, 539 

Whalebone plates in hepatectomy, 613 
Wiggins suture, 339, 342 
W^inslow’s foramen, hernia into, ob- 
struction from, 475 
VV^iping away adhesions, 47 
Witzel fistula for evacution of intes- 
tines, 109 
gastrostomy, 306 

Marwedel’s modification, 307 
jejunostomy, Moynihan’s modifica- 
tion, 313 

VWdfler’s gastrogastrostomy, 241 
W^ounds of abdomen, penetrating, 99 
drainage in, lor 
operation for, 100 
of intestine, penetrating, 99 
of mesentery, loi 
suturing of, 92 
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Ashton’s 

Practice of Gynecolo^ 


The Practice of Gynecology. By W. Easterly Ashton, M. D., 
LL.D., Professor of G}'necology in the Meclico-Chirurgical College, 
Philadelphia. Handsome octavo volume of 1096 pages, containing 1057 
original line drawings. Cloth, iS6.50 net; Half Morocco, $8.00 net. 

TH£ NEW (5d) EDITION 
THREE EDITIONS IN EIGHTEEN MONTHS 

Three large editions of Dr. Ashton's work have been required in eighteen 
months. The author takes up each procedure necessary to gynecologic work 
step by step, the student bein^; led from one step to another, just as in studying 
any non>medical subject, the minutest detail being explained in language that 
cannot fail to be understood even at first reading. Nothing is left to be taken for 
'granted, the author not only telling his readers in every instance what should be 
done, but also precisely henv to do it, A distinctly original feature of the book is 
the illustrations, numbering 1057 line drawings made especially under the author’s 
personal supervision from actual apparatus, living models, and dissections on the 
cadaver. Among the many additions to this edition may be mentioned : Colonic 
lavage and flushing, Hirst’s operation for vaginismus, Dudley’s treatment for cysto- 
cele, Montgomery’s round ligament operation, Chorio-epithelioma of the Uterus, 
Passive Incontinence of Urine, and Moynihan’s methods for Intestinal Anastomosis. 
The illustrations also have been carefully studied and many changes made, and 
a large number of new ones have been introduced. 

Howard A. Kelly. M.D. 

Professor of Gynecology, Johns Hopkins University 

" It is different from anything that has as yet appeared. The illustrations .are particularly 
clear and satisfactory. One specially good feature is the pains with which you describe so 
many details so often left to the imagination." 

Charles B. Penrose. M. D. 

Formerly Professor of Gynecology in the University of Pennsylvania 

" I know of no book that goes so thoroughly and satisfactorily into all the details of every* 
thing connected with the subject. In this respect your book differs from the others." 

George M. Edebohls. M. D. 

Professor of Diseases of Women, New York Post-Graduate Medical School 

“A text-book most admirably adapted to teach gynecology to those who must get theft* 
knowledge, even to the minutest and must elementary details, from books." 
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Bandler’s 

Medical Gynecology 


Medical Gynecology. By S. Wyllis Handler, M. D., Adjunct 
Professor of Diseases of Women, New York Post-Graduate Medical 
School and Hospital. Octavo of 680 pages, with 135 original illus- 
trations. Cloth, $5.00 net ; Half Morocco, ;g6.50 net. 

JUST R£ADY 

EXCLUSIVELY MEDICAL GYNECOLOGY 

This new work by Dr. Bandler is just the book that the physician engaged in 
general practice has long needed. It is truly the pmctftioneY s gynecology — planned 
for him, written for him, and illustrated for him. There are many gynecologic 
conditions that do not call for operative treatment ; yet, because of lack of that 
special knowledge required for their diagnosis and treatment, the general practi- 
tioner has been unable to treat them intelligently. This work gives just the in- 
formation the practitioner needs. It not only deals with those conditions amen- 
able to non -operative treatment, but it also tells how to recognize those diseases 
demanding operative treatment, so that the practitioner will be enabled to advise 
his patient at a time when operation will be attended with the most favorable 
results. The chapter on Pessaries is especially full and excellent, the proper 
manner of introducing the pessary being clearly described and illustrated with 
original pictures that show plainly the correct technic of this procedure. The 
chapters on Vaginal and Abdominal Massage, and particularly that on Artificial 
Hyperemia and Anemia, are extremely valuable to the practitioner. They express 
the very latest advances in these methods of treatment. Hydrotherapy, especially 
the Ferguson and Nauheim Baths, are treated in ex/enso, and Electrotherapy 
receives the full consideration its importance merits. Pain as symptom and its 
alleviation is dealt with in an unusually practical way, its value as an aid in 
diagnosis being emphasized. Gonorrhea and Syphilis and their many complica- 
tions are treated in detail, every care being taken to have these sections — of 
special interest to the practitioner — complete in every particular. Other chapters 
of great importance are those on Constipation, Sterility, Associated Nervous 
Conditions in Gynecology, and Pregnancy and Abortion. 
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Kelly and Noble’s 
Gynecology 

avid Abdominal Surgery 

Gynecology and Abdominal Surgery. Edited by Howard A. 
Kelly, M. D., Professor of Gynecology in Johns Hopkins University ; 
and Charles P. Noule, M. D., Clinical Professor of Gynecology in the 
Woman s Medical College, Philadelphia. Two imperial octavo volumes 
of 950 pages each, containing 880 illustrations, some in colors. Per 
volume : Cloth, gS.oo net ; Half Morocco, ^>9.50 net. 

VOLUME 11 JUST ISSUED 

WITH 880 ILLUSTRATIONS BY HERMANN BECKER AND MAX BRODEL 

In view of the intimate association of gynecology with abdominal surgery the 
editors have combined these two important subjects in one work. For this reason 
the work will be doubly valuable, for not only the gynecologist and general prac- 
titioner will find it an exhaustive treatise, but the surgeon also will find here the 
latest technic of the various abdominal operations. It possesses a number of 
valuable features not to be found in any other publication covering the same fields. 
It contains a chapter upon the bacteriology and one upon the pathology of gyne- 
cology, dealing fully with the scientific basis of gynecology. In no other work 
can this information, prepared by specialists, be found as separate chapters. 
There is a large chapter devoted entirely to medical gynecology written especially 
for the physician engaged in general practice. Heretofore the general practitioner 
was compelled to search through an entire work in order to obtain the information 
desired. Abdominal surgery proper, as distinct from gynecology, is fully treated, 
embracing operations upon the stomach, upon the intestines, upon the liver and 
bile-ducts, upon the pancreas and spleen, upon the kidneys, ureter, bladder, and 
the peritoneum. The illustrations are truly magnificent, being the work of Mr, 
Hermann Becker and Mr. Max lirodel. 

American Journal of the Medical Sciences 

** It is needless to say that the work has been thoroughly done : the names of the authors 
and editors would guarantee this ; but much may be said in praise of the method of presen- 
tation, and attention may be called to the inclusion of matter not to be found elsewhere." 
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Webster’s 

Text'Book of Obstetric/' 


A Text-Book of Obstetrics. By J. Clarence Webster, M.|D. (Edin.), 
F. R. C. P. E., Professor of Obstetrics and Gynecology in Rush Medical 
College, in Affiliation with the University of Chicago ; Obstetrician and 
Gynecologist to the Presbyterian Hospital, Chicago. Handsome octavo 
volume of 767 pages, beautifully illustrated, including many in colors. 
Cloth, 115.00 net; Sheep or Half Morocco, $ 6.^0 net. 

BEAUTIFULLY ILLUSTRATED 

This entirely new work is written for the student of obstetrics as well as for 
the active practitioner. The anatomic changes accompanying pregnancy, labor, 
and the puerperium are described more fully and lucidly than in any other text- 
book on the subject. The exposition of these sections is based mainly upon 
studies of frozen specimens, in which department the author has had a larger 
experience than any other worker. Unusual consideration is given to embryo- 
logic and physiologic data of importance in their relation to obstetrics. Great 
care was taken in the selection of the illustrations, aiming to meet the varied re- 
quirements of both the undergraduate and the practising physician. The book 
expresses the most advanced thought of the day. 


OPINIONS or THE MEDICAL PRESS 

Medical Record, New York 

" The author’s remarks on asepsis and antisepsis are admirable, the chapter on eclampsia 
is full of good material, and , . . the book can be cordially recommended as a safe guide.’’ 

Buffalo Medical Journal 

“ As a practical text-book on obstetrics for both student and practitioner, there is left very 
little to be desired, it being as near perfection as any compact work that has been published.” 

Dublin Journal of Medical Science 

“ Both to the student . . . and to the practitioner who requires the latest opinion on any 
point of practice. Dr. Webster’s book will be of the greatest value.” 
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Webster’s 

Diseases of Women 

With Beautiful Illustrations 

A Text-Book of Gynecology. By J. Clarence Webster, M. Dc 
(Edin.), F. R. C. P. Iv, Professor of Gynecology and Obstetrics in Rush 
Medical College, in Affiliation with the University of Chicago ; Obstetri- 
cian and Gynecologist to the Presbyterian Hospital, Chicago. Large 
octavo volume of 712 pages, with 372 magnificent text-illustrations and 
10 colored plates. Cloth, $ 7.00 net; Half Morocco, $8.50 net. 

rOR THE PRACTITIONER 

This entirely new work on diseases of women is based on Dr. Webster’s 
extended clinical experience, and unusual prominence is given to the scienti- 
fic basis of each subject under consideration. Special endeavor has been made 
to include all the important original investigations of recent years, so that the work 
represents the present-day knowledge upon a subject of the greatest importance to 
every practitioner. Indeed, Dr. Webster has written this work especially for the 
general practitioner, discussing the clinical features of the subject in their widest 
relations to general practice rather than from the standpoint of specialism. The 
magnificent illustrations, three hundred and seventy-two in number, are nearly all 
original. Drawn by expert anatomic artists under Dr. Webster’s direct super- 
vision, they portray the anatomy of the parts and the steps in the operations with 
rare clearness and exactness. These illustrations, selected because of their 
practical and technical value, form a rich collection, supplementing a text of 
unusual conciseness. 

Howard A. Kelly, M.D., 

Professor of Gynecology, Johns Hopkins University, 

“It is undoubtedly one of the best works which has been put on the market within recent 
years, showing from start to finish Dr. Webster's well-known thoroughness, llie illustrations 
are also of the highest order. 
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Cullen’s 

Adenomyoma iff the Uterus 

Adenomyoma of the Uterus. By Thomas S. Cullen, M. D., 
Associate Professor of Gynecology, Johns Hopkins University. Octavo 
of 275 pages, with original illustrations by Hermann Becker and 
August Horn. Cloth, JS5.00 net; Half Morocco, $ 6.^0 net. 

JUST READY— A NEW WORK 

Ur. Cullen’s large clinical experience and his extensive original work along 
the lines of gynecologic pathology have enabled him to present his subject with 
originality and precision. The work gives the early literature on adenomyoma, 
traces the disease through its various stages, and then gives the detailed findings 
in a large number of cases personally examined by the author. Formerly the 
physician and surgeon were unable to determine the cause of uterine bleeding, but 
after following closely the clinical course of the disease, Dr. Cullen has found that 
the majority of these cases can be diagnosed clinically. The results of these 
observations he presents in this work. The superb illustrations are the work of 
Mr. Hermann Pecker and Mr. August Horn, of the Johns Hopkins Hospital. 

The Lancet, London 

" A good oxample of how such a monograph shoiihl be written. It is an excellent work, 
w'orthy of tlie high reputation of the author and of the school from wdiich it emanates.” 


The American 
Text-Book df Obstetrics 

The New (2d) Edition 


The American Text-Book of Obstetrics. In two volumes. Edited 
by Richard C. Norris, M. D. ; Art P'ditor, Robert L. Dickinson, M. D. 
Two octavos of about 600 pages each; nearly 900 illustrations, includ- 
ing 49 colored and half-tone plates. Per volume: Cloth, $ 3.50 net; 
Half Morocco, ^4.50 net. 

American Journal of the Medical Sciences 

*' As an authority, as a book of reference, as a ' working book ' for the student or practi- 
tioner, we commend it because we believe there is no better." 
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SAUNDERS^ BOOKS ON 


Hirst’s 

Text-Book of Obstetrics 

New(5th)Edition» Revised 


A Text-Book of Obstetrics. By Barton Cooke Hirst, M. D., 
Professor of Obstetrics in the University of Pennsylvania. Handsome 
octavo, 915 pages, with 767 illustrations, 40 of them in colors. Cloth, 
^15.00 net; Sheep or Half Morocco, $6.50 net. 

WITH 767 ORIGINAL ILLUSTRATIONS 

Immediately on its publication this work took its place as the leadinj^ text-book 
on the subject. Hoth in this country and in England it is recognized as the most 
satisfactorily written and clearly illustrated work on obstetrics in the language. 
The illustrations form one of the features of the book. I'hey are numerous and 
the most of them are original. In this edition the book has been thoroughly revised. 
More attention has been given to the diseases of the genital organs associated with 
or following childbirth. Many of the old illustrations have been replaced by better 
ones, and there have been added a number entirely new. The work treats the 
subject from a clinical standpoint. 


OPINIONS OF THE MEDICAL PRESS 


Britilh Medical Journal 

•' The popularity of American text-books in this country is one of the features of recent 
years. The popularity is probably chiefly due to the great superiority of their illustrations 
over those of tlie English text-books. The illustrations in Dr. Hirst's volume are far more 
numerous and far better executed, and therefore more instructive, than those commonly 
found in the works of writers on obstetrics in our own country.'* 

Bulletin of Johns Hopkins Hospital 

"The work is an admirable one in every sense of the word, concisely but comprehensively 
written.” 

The Medical Record, New York 

** The illustrations are numerous and are works of art. many of them appearing for the first 
time. The author's style, though condensed, is singularly clear, so that it is never necessary 
to re-read a sentence in order to grasp the meaning. As a true model of what a modern text- 
book on obstetrics should be, we feel justified in affirming that Dr. Hirst's book is without a 
rival. ” 
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HirstV 

Diseases of Women 


A Text-Book of Diseases of Women. By Barton Cooke Hirst, 
M. D., Professor of Obstetrics, University of Pennsylvania ; Gynecolo- 
gist to the Howard, the Orthopedic, and the Philadelphia Hospitals. 
Octavo of 745 pages, with 701 original illustrations, many in colors. 
Cloth, II5.00 net; Half Morocco, net. 

THE NEW ( 2 d) EDITION 
WITH 701 ORIGINAL ILLUSTRATIONS 

The new edition of this work has just been issued after a careful revision. 
As diagnosis and treatment are of the greatest importance in considering diseases 
of women, particular attention has been devoted to these divisions. To this end, 
also, the work has been magnificently illuminated with 701 illustrations, for the 
most part original photographs and water-colors of actual clinical cases accumu- 
lated during the past fifteen years. The palliative treatment, as well as the 
radical operative, is fully described, enabling the general practitioner to treat 
many of his own patients vithout referring them to a specialist. An entire sec- 
tion is devoted to r. full description of all modern gynecologic operations, illumi- 
nated and elucidated by numerous photographs. The author’s extensive ex- 
perience renders ^nis work of unusual value. 


OPINIONS OF THE MEDICAL PRESS 


Medical Record, New York 

“ Its merits can l)e a])preciatc(l only by a careful perusal. . . . Nearly one hundred pages 
are devoted to technic, this chapter being in some respects superior to the descriptions in 
many other text- boks.'* 

Boston Medical and Surgical Journal 

"The author has given special attention to diagnosis and treatment throughout the book, 
and has produced a practical treatise which should be of the greatest value to the student, the 
general practitioner, and the specialist." 

Medical News, New York 

" Office treatment is given a due amount of consideration, so that the work will be as 
useful to the non-operator as to the specialist." 
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GET A • THE NEW 

niEBEST /linCriCSkn standard 

Illustrated Dictionary 

The New (4th) Edition 


The American Illustrated Medical Dictionary. A new and com- 
plete dictionary of the terms used in Medicine, Surgery, Dentistry, 
Pharmacy, Chemistry, and kindred branches; with over lOO new and 
elaborate tables and many handsome illustrations. By W. A. Newman 
Dorland, M. D., Editor of “ The American Pocket Medical Diedon- 
aiy.” Large octavo, nearly 850 pages, bound in full flexible leather. 
Price, ^4.50 net; with thumb index, jgS.oo net. 

Givei a Majdmum Amount of Matter in a Minimum Space* and at the Loweit 

Pofstble Coit 

WITH 2000 N£W TERMS 

The immediate success of this work is due to the special features that distin- 
guish it from other books of its kind. It gives a maximum of matter in a mini- 
mum space and at the lowest possible cost. Though it is practically unabridged, 
yet by the use of thin bible paper and flexible morocco binding it is only 13:^' 
inches thick. The result is a truly luxurious specimen of book-making. In this 
new edition the liook has been thoroughly revised, and upward of fifteen hundred 
new terms that have appeared in recent medical literature have been added, thus 
bringing the book absolutely up to date. The book contains hundred.s of terms 
not to be found in any other dictionar\\ over loo original tables, and many hand- 
some illiistrati(»ns, a number in colors. 


PERSONAL OPINIONS 

Howard A. Kelly, M. D., 

Professor of Gynecology, Johns Hopkins University, Baltimore. 

“ Dr. Dorland’s dictionary is admirable. It is so well gotten up and of such convenient 
siie. No errors have been found in my use of it.” 

J. Collins Warren, M.D., LL.D., F.R.C.S. (Hon.) 

Professor of Surgery^ Harvard Medical School. 

** I regard it as a valuable aid to my medical literary work. It is very complete and of 
convenient size to handle comfortably. 1 use it in preference to any other.” 


GYNECOLOGY AND OBSTETRICS , 


II 


Penrose’s 

Diseases of Women 

Sixth Revised Edition 


A Text-Book of Diseases of Women. By Charles B. Penrose, 
M. D., Ph. D., formerly Professor of Gynecology in the University of 
Pennsylvania ; Surgeon to the Gynecean Hospital, Philadelphia. Oc- 
tavo volume of 550 pages, with 225 fine original illustrations. Cloth, 
5375 net. 

JUST ISSUED 

Regularly every year a new edition of this excellent text-book is called for, 
and it appears to be in as great favor with physicians as with students. Indeed, 
this book has taken its place as the ideal work for the general practitioner. The 
author presents the best teaching of modern gynecology, untrammeled by anti- 
quated ideas and methods. In every case the most modem and progressive 
technique is adopted, and the main points are made clear by excellent illustra- 
tions. The new edition has been carefully revised, much new matter has been 
added, and a number of new original illustrations have been introduced. In its 
revised form this volume continues to be an admirable exposition of the present 
status of gynecologic practice. 


PERSONAL AND PRESS OPINIONS 


Howard A. Kelly, M. D., 

Professor of Gynecology and Obstetrics, Johns Hopkins University, Baltimore. 

“ I shall value very highly the copy of Penrose’s ' Diseases of 'Women ’ received. I have 
already recommended it to my class as THE BEST book." 

£• E. Montgomery, M. D., 

Professor of Gynecology, Jefferson Medical College, Philadelphia. 

“ The copy of * A Text-Book of Dise.ases of Women ' by Penrose, received to-day. I have 
looked over it and admire it very much. I have* no doubt it will have a large sale, as it justly 
merits." 

Bristol Medico-Chinir^cal Journal 

" This is an excellent work which goes straight to the mark. . . . The book may be taken 
as a trustworthy exposition of modern gynecology.” 
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Borland’s 

Modern Obstetric.^ 


Modern Obstetrics: General and Operative. By W. A. Newman 
Dorland, a. M., M. D., Assistant Instructor in Obstetrics, Univer- 
sity of Pennsylvania; Associate in Gynecology in the Philadelphia 
Polyclinic. Handsome octavo volume of 797 pages, with 201 illustra- 
tions. Cloth, S4.00 net. 

Second Edition. Revised and Greatly Enlarsfed 

In this edition the book has been entirely rewritten and very jjreatly enlarged. 
Amongthe new subjects introduced are the surgical treatment of puerperal sepsis, 
infant mortality, placental transmission of diseases, serum-therapy of puerperal 
sepsis, etc. Ily new illustrations the text has been elucidated, and the subject pre- 
sented in a most instructive and acceptable form. 

Journal of the American Medical Association 

" This work deserves commendation, and that it has received what it deserves at the hands 
of the i)rofession is attcstc<l by the fact that a second edition is called for within such a sliort 
time. Especially deserving of [)raisc is the chapter on puerperal sepsis.” 


Davis’ Obstetric and 
Gynecologic Nursing 

Obstetric and Gynecologic Nursing. By Pj)WART) P. Davis, A. M., 
M. D., Professor of Obstetrics in the Jefferson Medical College and 
Philadelphia Polyclinic ; Obstetrician and Gynecologist, Philadelphia 
Ho.spital. i2mo of 436 pages, illustrated. Buckram, $1.75 net. 

RECENTLY ISSUED— NEW (3d) EDITION 

Obstetric nursing demands some knowledge of natural pregnancy, and gyne- 
cologic nursing, really a branch of surgical nursing, requires special instruction 
and training. This volume presents this information in the most convenient 
form. This third edition has been very carefully revised throughout, bringing the 
subject down to date. 

The Lancet, London 

" Not only nurses, l>ut even newly qu.'ilified medical men. would learn a great deal by a 
perusal of this book. It is written in a clear and pleasant style, and is a work we can recom- 
mend.” 
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Garrigues’ 
Diseases of Women 

Third Edition, Thorou|(hly Revised 

A Text-Book of Diseases of Women. By Henry J. Garrigues, 
A. M., M. D., Gynecologist to St. Mark’s Hospital and to the German 
Dispensary, New York City. Handsome octavo, 756 pages, with 367 
engravings and colored plates. Cloth, ^[4.50 net; Sheep or Half 
Morocco, $ 6,00 net. 

The first two editions of this work met with a most appreciative reception by 
the medical profession both in this country and abroad. In this edition :he entire 
work has been carefully and thoroughly revised, and considerable new matter 
added, bringing the work precisely down to date. Many new illustrations have been 
introduced, thus greatly increasing the value of the book both as a text-book and 
book of reference. 

Thad. A. Reamy. M. D.« Professor of CMnical Gynecology, Medical College of Ohio. 

"One of the best text-books for students and practitioners which has been published in the 
English language ; it is condensed, clear, and comprehensive. The profound learning and 
great clinical experience of the distinguished author find expression in this book.” 


American 

Text-Book of Gynecology 

American Text-Book of Gynecology: Medical and Surgical. 
Edited by J. M. Baldy, M. D., Profe.s.sor of Gynecology, Philadelphia 
Polyclinic. Imperial octavo of 718 pages, with 341 text-illustrations 
and 38 plates. Cloth, S6.00 net; Half Morocco, $7.50 net. 

SECOND REVISED EDITION 

This volume is thoroughly practical in its teachings, and is intended to be a 
working text-book for physicians and students. Many of the most important 
subjects are considered from an entirely new standpoint, and are grouped together 
in a manner somewhat foreign to the accepted custom. 

Boiton Medical and Surreal Journal 

"The most complete exponent of gynecology which we have. No subject seems to have 
been neglected.'* 
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Schaffer and Edgar’s Labor and Operative Obstetrics 

Atlas and Epitome of Labor and Operative Obstetrics, hy Dr. 

O. ScHAFFKR^ of Heidelberg. Edited, with additions, by J. Clifton Edgar, 
M. D., Professor of Obstetrics and Clinical Midwifery, Cornell University 
Medical School, New York. With 14 lithographic plates in colors, 139 text- 
cuts, and III pages of text. Cloth, $2.00 net. In Saunders* Hand^ Atlases, 

American Medicine 

“ It would l)c difficult to find one hundred pages in better form or containing more 
practical points for students or practitioners.” 

Schaffer and Edgar’s Obstetric Diagnosis and 
Treatment 

Atlas and Epitome of Obstetric Dias:nosis and Treatment. By Dr. 

O. Schaffer, of Heidelberg. Edited, with additions, by J. Clifi'ON Edgar, 
M. I)., Professor of Obstetrics and Clinical ^lidwifery, Cornell University 
Medical School, New York. With 122 colored figures on 56 plates, 38 text- 
cuts, and 315 pages of text. Cloth, ^13. 00 net. Saunders* Hand- Atlases, 

New York Medical Journal 

“The illustrations are admirably executed, as they are in all of these atlases, and the text 
can safely be commended.” 


Schaffer and Norris* Gynecolo^ 

Atlas and Epitome of Gynecology. By Dr. O. Schaffer, of Heidel- 
berg. hMited, with additions, by Richard C. Norris, A. M., M. D., 
Gynecologist to Methodist Episcopal and Philadelphia Hospitals. With 207 
colored figures on 90 plates, 65 text-cuts, and 308 pages of text. Cloth, 
$3. 50 net. /n Saunders’ Hand- A lias Series, 

American Journal of the Medical Sciences 

*' Of the illustrations it is difficult to speak in too high terms of approval. They are so 
clear and true to nature that the accompanying explanations are almost superfluous.” 

Galbraith’s Four Epochs of Woman’s Life 

New (2d) Edition 

The Four Epochs of Woman’s Life: A Study in Hygiene. By Anna 
M. Galbraith, M. D., Fellow of the New York Academy of Medicine, etc. 
With an Introductory Note by John H. Musser, M. D., University of 
Pennsylvania. i2mo of 247 pages. Cloth, $1.50 net. 

Birmingham Medical Review, England 

'• We do not. as a rule, care for medical books written for the instruction of the public. 
But we must admit that the advice in Dr. Galbraith’s work is, in the main, wise and 
wholesome.” 
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Schaffer and Webster’s 
Operative Gynecology 

Atlas and Epitome of Operative Qynecolofi:y. By Dr. O. Schaf- 
fer, of Heidelberg. Edited, with additions, by J. Clarence Webster, 
M.D. (Edin.), F.R.C.P.E., Professor of Obstetrics and Gynecology in 
Rush Medical College, in affiliation with the University of Chicago. 
42 colored lithographic plates, many text-cuts, a number in colors, and 
138 pages of text. In Satmders' Hand- Atlas Scries, Cloth, $3.00 net. 


Much patient endeavor has been expended by the author, the artist, and the 
lithographer in the preparation of the plates of this atlas. They are based on 
hundreds of photographs taken from nature, and illustrate most faithfully the 
various surgical situations. Dr. Schaffer has made a specialty of demonstrating 
by illustrations. 

Medical Record, New York 

“ 'Ihc volume should prove most helpful to students and others in grasping details usually 
to be accpiired only in the amphitheater itself.” 

De Lee’s 

Obstetrics for Nurses 

Obstetrics for Nurses. By Joseph B. De Lee, M.D., Profe.s.sor of 
Ob.stetrics in the Northwestern University ^Medical School; Lecturer 
in the Nurses’ Training Schools of Mercy, Wesley, Provident, Cook 
County, and Chicago Lying-In Hospitals. i2mo volume of 5 12 pages, 
fully illustrated. Cloth, $2.50 nei. 

RECENTLY ISSUED-NEW (3d) EDITION 

While Dr. De Lee has written his work especially for nurses, yet the prac- 
titioner will find it useful and instructive, since the duties of a nurse often devolve 
upon him in the early years of his practice. The illustrations are nearly all 
original, and represent photographs taken from actual scenes. The text is the 
result of the author’s many years’ experience in lecturing to the nurses of five 
different training schools. 

J. Clifton Ed^ar, M. D., 

Professor of Obstetrics and Clinical Midwifery, Cornell University, New Yorl:. 

"It is far and away the best that hits come to my notice, and 1 shall take great pleasure in 
rtcommending it to my nurses, and students as wclL” 
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American Pocket Dictionary 


ftflh Revbed Edition 
Rocently liiuod 


The American Pocket Medical Dictionary. Edited by W. 
A. Newman Borland, A.M., M. D., Assistant Obstetrician to the 
Hospital of the University of Pennsylvania; Fellow of the American 
Academy of Medicine. Over 570 pages. P'ull leather, limp, with 
gold edges. ^Ii.oo net ; with patent thumb index, $1.2$ net. 


James W. Holland, M. D.. 

Professor of Medical Chemistry and Toxicology at the Jefferson Medical College^ • 
Philadelphia. 

1 am struck at once with admiration at the compact size and attractive exterior. T 
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No author who was not himself a pr.* 2 tical gynecologist could have consulted the 
student s needs so thoroughly as Dr. C agin has done."' 

Ashton's Obstetrics. New (6di) Editk» 

P^SSENTIALS OF OBSTETRICS. By W. EASTERLY AsHTON, M.D., 
Professor of Gynecology in the Medico-Chirurgical College, Phila- 
delphia. Crown octavo, 256 pages, 75 illustrations. Cloth, ^i.oo 
net. In Saunders' Question- Compend Series. 

Southern Practitioner 

" An excellent little volume cc-ntaining correct and practical knowledge. An admir- 
able compend, and the best condensation we have seen." 

Barton and Wells* Medical Thesaurus 

A Thesaurus of Medical Words and Phrases. By Wilfred 
M. Barton, M. D., Assistant to Professor of Materia Medica and 
Therapeutics, Georgetown University, Washington, D. C. ; and 
Walter A. Weli^s, M. D., Demonstrator of laryngology, George- 
town University, Washington, D. C. i2mo of 534 pages. Flex- 
ible leather, ^ 2:5eHiet ; with thumb index, $^.00 net. 







